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A Set of Charts for India, and others for all parts of the World. 

The W 8 a: or DefenfiveWar 4 y by William ton 
F. R. 8s. 6 

Navigatio 8 or a 3 sytem of Ne e in all its 
Branches, both with regard to Theory and Practice, by J. * 

_  Sherwin's Tables of Logarithms from 1 to 101000. 

Elements of Algebra, expounded in Two Books, by John Kerſey. 
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Mariner's Compaſs ReQified, by. Andrew Wakeley. | 
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The Principles of Arithmetic and Practical torn +. 
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Alſo Rules for finding the Prime, Epact, Moon's | 
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Places: A large Table of Difference of Latitude fe De 
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| | The Deſcription and Uſe «f the Ser d Neceſſary +} 
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II the Logarithms, and by Gunter's. Scale: A Tice Table; 
| : The Courſes and Diſtances on the Coaſt of Great Britain, | 
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Fol berle J. White, £62 
| e I Yen! MAR IN * 1 
To the Ingenious MARINER. 


'W Here preſent thec with a New Calendar, wherein 1 have endeavoured, not 
Hy copurzlethee with unprofitable Problems, fa Thing roomuch practiſed) bur 
io make Things plain and practicable: Here is nothing obſcure or difficult 
1 to diſcourage young Beginners (for whom tis intended) but all Things treat- 
ed of with as much Plainneſs (both as to Matter and Method) as poſſible; and I 
allure thee was I preſent to inſtruct thee, I could by no means render things more 
intelligible than LI have here done: I have endeavoured to omit nothing that 
might be materially uſeful, having reſpect to the deſign'd bigneſs of the Volume 
The Contents are as follow: | Fa 

The Principles of Arithmetic, with which I begin, becauſe I am ſenſible of the 
Loſs ſome hive been at, that have attempted Navigation before they have under- 
Rood ſomething of it; the Extraction of the Square and Cube Roots; In all which 
T have endeavoured to ap ly the Examples to Sea Affairs: Some neceſſary 
Geometric Problems, uſe al in Navigation; Directions for finding the Prime, 
Epact, Moon's Age, and the Time of Full Sea {both according to the ordinary and 
a more accurate Way) with Tables for the ſame. © _ 

Tables of the Sun's Place and Declination, with Directions and Examples to 
every Caſe, how to uſe the Declination to find the Latitude: As alſo the neceſla 
Tables for correcting the Declination, when the Difference of Longitude is conſi- 

- derable from the Meridian of London, for which the ſaid Tables of Declination 
are caſculared : A Table of the Sun's Right Aſcenſion : A Table of the Right 
Aſcenſion and Declination of ſome of the principal fixed Stars, with the nſe of the 
ſaid Tables in finding the time of a Star's coming to the Meridian; as alſo Di - 
rections at large for Obſervation of any of the ſaid Stars to find the Latitude of 
the Place, - with Examples -in each Caſe. The Deſcription of the Sea-Quadranr, 
Fore-ſtaff and Nocturnal: A Table of Latitude and Longitude of the principal Pla- 
ces on the dea - ¶ oaſt, collected from the beft Information, Problems in Plane Sail - 
ing and Aſtronomy, (which that the Practitioners might learn two things at once) 
are N both by the Logarithms, and Gunter's Scale: A large and very uſeful 
Table ot Difference of Latitude and Departure to every Degree and Quarter Paint 
of the Compaſs; With its uſe in working a Traverſe in order to keep a 
at Sea : A Rutter for the Coaſt of Great- Britain, France, Ireland, Spain, Portugal, 
&c. Shewing the Bearing and Diſtance from one Place to another: A Table of 
the Soundings coming into the Channel, giving the Deprh- of Water, and Quality 
of the Ground; Laſtly, Directions for ſailing into ſome principal Harbours; 
By all, or any of which, ifrhou art by any means profited (as I know thou mayeſt, | 
if thou wanteſt Information in any of theſe” Things, and doſt but caretgll; | 
animadvert _ what thou readeſt) I have my End; And thy kind Acceptance 
hereof will further oblige _ | — 


Thy fincere Friend, 


Nathaniel Colon, KH 
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' The Principies of Arithmetic briefly and plainly demonſtrated, 
with the Extraction of the Square and Cube Roots. 


of Arithmetic, in the Art of Navigation. it is requiſite to begin 


TY ECAUSE of the Uſefulneſs and Neceſſity of ſome Knowledge 
with that, without which no Progreſs can be made; an d firſt * of 


3 | Numeration. | | 
meration is that part of Arithmetic, whereby one may rightly expreſs 
the Value of any Number propoſed. _ DE en 
All Numbers are expreſſed by theſe Characters following. 
1, 4 35 | 45 55 5 Ty 8, 9, 0 
One, Two, Three, Four, Five, Six, Seven, Eight, Nene, Cypher , 


 Altho? Cyphers ſignify nothing by themſelves, yet peing put before (or 
at the Right-Hand of) other Figures, they increaſe their Nen much 4s 


if they were all Figures, as may plainly be ſeen in the Table following. 


E Units F - 

12 T FI” 

I23 Hundreds 100 | 

f 1234 Thouſands | 1000 | 
1 


I 12345 X Thouſands | roo00 33 
123456 C Thouſands 00000 PI 
1234567 | Millions | ro00000 
| 12345678 X Millions 10000000 | 
\ 123456789 | C Millions I00000000 | 


—_ 


Figures: have their Value according to the Places they are ſet in, as 1 
in the firſt Place, or Places of Units, is One; in the ſecond Place Ten in the 
third Place One Hundred; in the fourth Place One Thouſand ; in the fifth 
Place Ten Thouſand, &c. : 
| The Table directs how properly to expreſs any given Numbers As 123 
which Number conſiſting of three Places, is thus numbred, One Hundred 
Twenty Three; this Number 123456, conſiſting of fix Places, is thus ex- 
pieſſed, One Hundred, Twenty Three Thouſand, Four Hundred Fifty-fix and 
this Nember 123456789, conſiſting of nine Places, is thus numbred, One 
Hundred Twenty-three Millions, Four Hundred Fiſty-fix Theufands, Saben- 
Hundred Eighty- Nine, | | Addition 


be + Ca * 2 42” 6 ona * — ons = ” P n 2 = — = . 
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dition is that which makes but one Sum of ſeveral 


"Example. Suppoſe four Men (A. B. C. D.) owe me Pounds 
ſeveral Sums of Money, I would know how much is due A oweth 3504 
to me in the whole: I begin at the firſt Row towards the B —— $432 
Right-Hand and ſay, 3 and bis g and 2 is 11, and 4 is 15; —— 3156 


Exam. 2. Suppoſe I have-ſeveral Creditors to whom 


. I owe ſeveral Sums of Money, I defire to know the 
whole. | | LN E 


Beginning again ( as before in Addition ) at the 
Right-hand, I fay 11 and 10 is 21, and 4 is-25, and 6 is 
1 3 now conſidering how many Shillings there are in 314. 
find 25. and 7d. whereof I ſet down the odd 7d. under 


the row of Pence, and carry the 2s. to the next row 


Seing Shillings, ſaying 2 and 4 is 6, and 8 is 14 and 9 
is 23, and 11 is 34, that is 1/. 14s. ſet down 14s. and 
carry the 17. to the next row, ſaying, 1 and 3 is 4, and 
6 is 10, and 5 is 15, and 3 is 18; ſet down 8 and carry 1; 


then 1 and 3 is 4, and 5 is 9, and 3 is 12; ſet down 2 
and carry 1: Laſtly, 1 and 1 is 2; fo that by this Aadit ion 
the whole Debt is, Two Hundred Twenty Eight Pounds, Fourteen Shilling ana 


Seven Pence. 


Examp. 3. Suppoſe at Sea, keeping my Reckoning in 
Degrees and Minutes, having fix Days Diff erenceof 
Longitude, I would know how much the whole is. 


Say 13 and 2 is 15, and 9 is 24, and 56 is, 80 and 6 is 


86; now 60 Minutes: making a Degree, ſet down the | 
odd 26 Minutes under the row of Minutes, and carry the 


1 Degree to the next row, being Degrees; ſaying 1 that 


I carried and 1 is 2, and 1 is 3, and 2 is 5, and 1 is 6, 


and 1 is 7, ſo that the whole Difference of Longitude 
made theſe 6 Days, is 7 Degrees and 26 Minutes. 


ſetting down the 5 under the Row added up; then I carry D. — 1843 
the I ten to the next Row, ſaying 1 and 4 is 5, and 5 is + 3 

10, and 3 is 13, and 6 is 19; ſet down 9g under the Row, . 

_ added up, and carry 1 to the next row, ſaying 1 and 8 is 9, and 1 is 10, and 

4 is 44/908 5 is 19; ſet down 9 and carry 1, which 1 and 1 is 2, and 3 

5 is 10, and 3 is 13, which becauſe this is the firſt row, I ſet 

don: So that by this Addition, the whole Debt is found to be Thirteen Thou- 

ſand, Nine Hundred, Ninety-five Pounds. 


— 


13995 


Cbaracters uſed | 
CJ. J Pounds. 
4. Shillings. 
4 Pence. 
0 7 Degrees. 
Minutes. 


I 
U j Seconds. 


— 


r 

a Day 1 6 
1 — 0 56 | 

3 I 9 

4 — 1 2840 

4 — iy 

— Foy 

| Sum 7 26 


Subtrach ion 


eee, Hi 
Seeder is the taking of a leſs Sum out of a greater, and finding the 


s | Remainder. _ | : ; * 
4 Example. Suppoſe a Man oweth me — :? — 376: 13: 6 
2 And hath paid me — —— — =—— — 21 5: 8 
6 I deſire to know what remains unpaid, which is —— m— 187 242 
3 In working this, I cannot take 8 from 6; therefore I borrow x Shilling 
_ from the 13, and add it. to the 6. Pence, which makes 18; and fay, 8 from 
5 18, and there remains 10, which I fer down under Pence; then conſidering 
& + there are but 12 1 „ (becauſe I had taken 1 away) I ſay 5 from 22, 
3 there remains 7, which I put down under Shillings: Or, if 1 be added to the 
1 5, and ſay, 6 from 15, the Remainder will be the ſame; then proceeding 


to the Pounds, I ſay, 1 from 6 there remains 5, and 1 from 7 there remains 
6; and laſtly, 2 from 3, there remains 1: ſo there remains due of the 
ſaid Debt, One Hundred Sixty Five Pounds, Seven Shillings, Ten Pence. 
ed Example 2. Suppoſe the Diſtance between two Places to be ooo Miles, and 
3 that I have ſailed 295, and deſire to know how many Miles I have to Sail. 
Placing 396, under the. 1000, I fay, 6 from o I cannot, but 
6 from 10 there remains 4; proceeding to the next Figure Iſay, Miles 
1 that I borrowed and g is 10, from o I cannot, but 10 from 10 too 
there remains o: Again, 1 that I borrowed and 3 is 4, from a I 3096 
cannot; but 4 from 10, there remains 6: Laſtly, 1 that I bor- "604 
rowed from 1, there remains ©: So there remains 604 Miles. 
| Example 3. Suppoſe one Place in the Latitude of 51 Deg. 32 Min. N. and 
another in the Latitude of 42 Deg, 10 Min. N. I would know the Difference 
of Latitude between them, ; 0g 5 
To do which, ſubtract the leſs. Latitude out of the greater d. m- 
thus ; the leſſer being placed undermoſt, ſay, 10 from 32, there 51 32 
- remains. 22, which place under the Minutes; then for the Degrees, 42: 10 
2 from 1 I cannot, but 2 from 11, there remains 9; then 1 "0:22 9:22 
that I borrowed, and 4 is 5, 5 from 5 there remains o. ANT 
'. $6 the Difference of Latitude is 9 Deg. 22 Min. 
e „„ rr r 5 
IT 1 is that which ſerves inſtead of many Additions, by which 
L any Number of a greater Denomination is brought into a leſs, as Pounds 
into Shillings, Shillings into Pence, and Pence into Farthings ; Degrees 
into Minutes, Minutes into Seconds, and the like; which is done by multiply - 
ing the Number of the greater Denomination, by that number of the leſs 
which is contained in one of the greater; as the multiplying any Number of 
Pounds by 20 (the Number of Thillings contain'd in a Pound) brings it 
into Shillings,- and ſo of the reſt.” * . 
MWMaliplication conſiſts of Three Parts. 
1. The Multiplicand, or Number to be multiplied. ie | 
- 2. Multiplier, or Number by which to multiply. ant TER - 
bee” v he Product made by the Multiplication. 1 | l 
or the Learner's more ready Progreſs herein, it is neceſſary to. inſert 1 
the following Table which is firſt to be committed to Memory. The 


a 
6 
4 
0 
1 


e 


* 
22 4 


— 


ITY a 
Ewen 
or” IE 3 


MULTIPLICATION 


bf 8 
je „ 3 The Mutiplicatim 7 ABLE... 3 
j 8 2 4 . I 
by | 3 6 2 5 20 7 times 8 18s 2 56 
x O1S1-14-*L180*0L 14 9 531 
1 | 8751 7 125 
. 51 41 | 1 32... F642 
ee e- 

| . 1 9 18 | 5 251 | | | 
1 At „ E 1 | 
. i | 1 8 | RE. 1 3 : 
= | [3 91 |'s | 4 "y | 744 | - nes 9 is 81. 
a e 
A C174 K | | F gh | 
I = 4 31 2 $44 10 times 10 is 100 
* on E 9 18 N 
5 8 24 2 4. 4 48 2 
al een 154). | 
| ; 25 I. I demand how many Shillings there are in 56487. 
. To Anſwer this, multiply the given Number of Pounds by 20, “. 
* Thus; The firſt being o Cypher, ſet down o underneath the firſt} 3648 


W , Fignre; and then proceed to the next Figure, and ſay 2 times 81 20 
| is 16; ſet down 6 under the ſecond Figure and carry 1; then | ——— 
2 times 4 is 8, and 1 that I carried makes 9; then 2 times 6 is I 112960 
12, ſet down 2, and carry 1; laftly, 2 times 5 is 10, and 1 that carried 
makes 11. So that 56481. multiplied o» 20, makes 112960 Shillings. 
Ex. 2. In 276 Degrees how many Minutes ? | | 
Firſt fet down — — — — 276 
Then (becauſe 60 Minutes make a Degree) multiply by ——— - 50 


Thc Product is —— x ͤ —— — e me, 


— 16560 
ſo that I find 276 Degrees multiplied by 60, makes 16560 Minures. 


Ex. 3. Multiply —— 8765437 Multiply — 47632867 
5 17530874 95205734 
20296311 O 238164935 
Produt —— —— 280493984 ERS 
| | 8 160531468 


5 207228232184 


0 


Diesen is that which ſerves inſtead of. many Subtractiont, and is 
uſeful in reducing all Numbers of a leſſer Denomination into # greater; 
as Minutes into Degrees, Farthings into Pence, Pence into Shillings, and 
Shillings into Pounds, It conſiſts of Three Paris, (viz.) Dividend af x 
| 8 . Di- 


U Wc td aw 80ﬀ wwe i” N 


M6... . 


— 


Number to be divided; the Diviſor, or the Number to divide by; and: the 
Quotient; alſo. if any Number remain, it is called the Rema inder. 
Arampla 1. To divide 7834. by 233 firſt ſay, how.| Diuiſ. Diuid. Quat. 
many times 2 in 7.3. Or how often 23, in 78, the An- 23) 7834 (340 
ſwer wilh be 3 times, which, place in the Quotient; — 
then multiply the Diviſor 23 by. 3, the r + SOS OV 
in the Quotient, ſaying 3 times 3 is 9, and 3 times 2 94 
is 6, place. cheſe under the two firſt Figures of the Di- | e Y 
vidend, and dra a, Line,; ſubtracting 69. from 78% ù ʒ (dll 
there reſis 9, which ſet underneath, and place a Point under 3 to ſhew that 
it. is brought down place it. tothe q, then · proceed, ſaying, hom manytimes 
23 in 93, or how many times 2 in, Which will be 4-times ; place 4 in the 
Quotient, by which multiply: the Diuiſon: Again; placing the Product which: 
is 9 under 93, draw æ Line and ſubtract it chereltom, the Remainder 1 puỹt 
under the Line, and ſet down 4 the laſt Figure in the Dividend, putting a 
Point under it, and place it to the Remainder 1; then. becaulerthere remains 
but 14, being leſs than the Diviſor 23, and ſo cannot be taken out of it, 
place a Cypher in the Quotient, and the Work is finiſhe dee 
Example 2. In 360 Minutes how many Degrees: Diviſ.. Divid. Quot. 
Here L divide by 60; becauſe 60. Minutes make aDe- | 60 3blo. (6 
e, and: becauſe. the laſt Figure of the Diviſor is . 36. 
Cypher, IL cut it off, and with-itthelaft Figure of te "oe 
Dividend, which is here alſo a Cypher, aud divide 36 by 6, (which is the 
ſame Thing as to divide 360 by 60) but becauſe h cannot be taken out of 2; 
therefore T ſay, how many times 6 is: 36 The anſwer is 6 times e Which 
I place in the Quotient, and proceed to multiply the Diviſor 6, by the 6 il 
placed in the Quotient, which. produceth hieh ſubtracted leaves o; fo © - | 
that by this Work it appears, that in 360 Minutes there are 6 D juſt, | 
* 


| Example. 3. A Ship taken by 253. Men, is valued at 59673 1 | 
each Man's Share, being equally-divided ? 1 8 * 9 2 f 
Diuiſn Dividende. Quotient. rn f 
283). 2 * W 1. 252 
3 | 993 4 — 2 | 
5 Firſt, m- 2 in 5 The an{wer id two mes which - 
184 place in the Quotient ; then multiply the Diviſor 253 by 2, the Figure 
ET placed in the Quotient, ſaying 2 times 3 is, 2 times 5 is 10, ſet down o, 
| is e 2 5 2 times 4 id 4, and in 5. wii ſet down under the 2 t | ö 


10 Di viſſon. PE, 
Figures of the Dividend, from whence being ſubtracted, ſet the Remainder . 
underneath,” which will be 92, then take down 7, making a Point under- 
- neath, and ſet it after 92, the Remainder; then ſay, how olten 2 in 9? 
Anſwer 3 times (tor 4 will prove too many.) Then multiply the Diviſer 
253, as before, by 3, the Figure laſt placed in the Quotient, and the Pro- 
duct will be 759, which being ſubtracted from the Figures above, the Re- 
mainder will be 108, then take down 5, and point it as before, ſetting it 
after 168, the laſt Remainder: And again, aſk the Queſtion how often 2 is 
. contained in 16 ? Anſwer 6 times; by which 6, which ſet in the Quotient, 
multiply the Diviſor 253 ; and the Product is 1518, which place under the 
- Jaſt Dividend, and ſubtraft therefrom, there will remain 167. So there 
being no more Figures to bring down, the Work is finiſhed, each Man's 
Share being 236 J. and 167 J. over, which is to be divided among them 
which may eafily be done by multiplying 167 by 240, and dividing the Pro- 
duct by 253, give each Man's Share in Pence. The Proof is by multiply- 
ing 253 the Dtviſer by 236 the Quotient; then taking in 167 the Remainder, 
under the 3 laſt Figures, the Product will make the fame with the Dividend, 
as you ſee in the Operation. E eee 
The Rule f T HRE E, e 
| 1 S that which having three Numbers given, a fourth Number is foun d in 
| Proportion.thereunto ; which is done by multiplying the 2d and 3d Num- 
bers together, and dividing that Product by the firſt, and the Quotient of the 
faid Diviſon is the Anſwer to the Queſtion. | W 
Example 1. If in 24 Hours a Ship ſails 130 Miles 3 how many Miles will 
ſhe fail with the ſame Gale in 192 Hours or eight Days ; 3 8 


1 


Hours | Miles Hours 
24 — —— 130 —_— — 192 
21 5 | 130 
24)24960( 1040 Miles in 192 Hours 5760 
_ 1 192 
Cl 35 4249⁵⁰ 
96 . " 


| 00 | „ 23 
Here 24 is the firſt Number, 130 the ſecond, 192 the third ; wherefore 
according to the Rule, I multiply 130 and 192 the ſecond and third Num- 
bers together, and divide the Product thereof 24960, by 24 the firſt Num- 
ber, which gives in the Quotient 1040 Miles, which is the Way the Ship 
will make in 192 Hours, the Time propoſed. 
Example 2. If 1 lb. of Tobacco coſt Gd. what will 112 lb. coſt ? 
. + + BEES 
|  12)672 Pence (or 56 Shillings. . 
Here the firſt Number being an Univ, which neither multiplies nor di- 
vides, it faves the Labour of Diviſton; and the Anfwer is 672 d. for the 
: . | Anſwer 


im- 
m- 


' The Rule of THREE. oy 
Anfwer will be of the ſame Name with the ſecond Number, which divided 
by 12 to bring them into Shillings, gives the Quotient 56s. which is the 
Price of 112 Ib. as required. 

Example 3. If a Staff of 3 Yards long, give a Shadow of 2 Yards: How 
high i is that Caſtle whoſe Shadow is 100 nee ? | | 

Which Queſtion for the more ready Solution, Rate thus: 

"If 6 Feet e is two Yards) give deen what will. _ Feet give ? 


By the uni it appears the ſaid N ; 6)goof1 50 Feet 
Caſtle muſt be 150 Feet — e e, 
35 
| LY 24 f „ on the. „ = ; 


* 17 564 1 12 5. 6 d. is to be « divided among 16s Men, how 


much is one May's Share. 


Firſt, Reduce it all into Pence, by multiplying 564. by 20 (the Shillings i in 
one Pound) adding the 12 Shillings makes the Product 11292, which 
multiply by 12 (the Pence in one Shilling) and add the 6 Pence, the Product 
135510 is the Pence in 5647, 12 5. 6 d. Then whey 6 | | 

If 165 Men have 135510 Pence, how many ſhall one Man have? And 
here you ſhould multi 8 135510 by the laſt Number, but in this Caſe it is 
1. which will 3 bu nor divide, therefore you only divide 135510 
the Sum of Pence, by 165 the Number of Men, and the 8 21 is 


the Pence for each Man's Share, which divided by 12 (the Pence in one 


Shilling) gives 68 Shillings, and the 5 Remaining are 5 Pence to each Man's 
hare 
Note, The 45 5 the firſt Diviſion is only 771 of one Penny, 
which | is ity more than a Farthing. Sh 
| , The Operation 2 
5644, 124. 6 d. / 


155 
12 
W e "I 
165)135Sro(Bar! Pence TE | 15821050 Shillings, + 
| 75 1 8 vs, 56 
n 


5 


— 


12 The FExtrattion of the Square Root. 


' "Note, That in the Rule of Three, the firſt ant third Numbers muſt be beth- 


of pne Denomination, and the ſecond myſt be brought into the loweſt Value 
expreſſed therein; as in the Raging Example, I work .not the Queſtion 
as it was firſt ſtated, but tranſpoſing the Numbers, I put the Denomination 


of Men firſt and laſt, and the Money in the Midſt, to anſwer to that Part of 
the Rule, which requires the firſt and third Numbers to be beth of one 


Name. The Anſwer whereof in the preceeding Queſtion, as by the Opera- 


tion appears, is 821 Pence; which reduced into Shillings, is 68 5. and 5d. 


, 


or 3 l. 8. Sd. one Man's Share, as was required. -. _ 


he next thing I ſhall briefly treat of is, The Eutraction of the Square 


and Cube Roots, as alſo ſomewhat of their Ute. 
de Extraftion of the Square Root. 
nd r of the Sq | 856084 Root 
8 


| 
4 


Er. 1. O Extraft the square Root of 7056 pro- [ 


:ceed | thus : Firſt, Point the given Num- [16 4)656 Divi, ; 


ber (that is, put a Prick over every other Figure, 56 , 

beginning at the firſt Figure at the Right-hand) and Ju 
note by the Way, that ſo many Points as the ſaid "> | 
Number..admits over it, of ſo many Figures conſiſts | 


the Root of the ſaid Number ; then proceed, ſeeking the greateſt Square 
Number (arhiob is a Number multiplied by itſelf) in the firft Point towards 


the Leſt- hand (70) which is 64, conſtituted of 8 multiplied into itſelf; for 8 
times 8 18,64. Tibe Root of the Square Number which is 8, place inthe 


Point, ſubtracting it therefrom, and ſetting down the Remainder (6) under- 
nemb : T'o-4þis Remainder bring down the next Point (56) then drawing a 
crooked Line on the Left-hand of the Dividend (6 $9) double the Root 8, fa 
found and place it (v:z. 16.) therein calling it the Di 

Diviſor is contained in all the Figures of the Dividend, fave the laſt to the 
'Right-hand : (viz.) How many times 16 in 65? The anſwer is 4 times, 
which place after the 8 in the Root, and alſo on the Right-hand of the Diviſor 
(16) then multiply the Diviſor (164) by the 4 laſt placed in the Rook, and put 


vifor, ſeek how often the 


wy 4 


tient, and ſubſcribe the Square Number (64) under the faid' firſt | 


the Product, which is 655, under the Dividend, ſubtracting it therefrom ; | 


which done, nothing remains: So that the Square Root of 70363584. 
The Square Root is applied to ont mon = aa oh 3 1 
Any o Sides of » Right-angled Plane Trian e being gi Siven, ird 
is four by the Extraction of 8 Root e tile 
Example 2. Suppoſe à Ship heath made 87 Miles Difference of Latitude, 
and 71 Miles Departure, and the Diſtance is required, the ſaid Diſtance 
is found by the Extraction of the Square Root, as follows: 


The Rule, Square the Difference of Latitude and Departure ſeverally (that 


is, multiply each by itſelf) add theſe two Squares together, and extract the 
Square Root of this Sum, which will be the Diſtance required, —— 


Eranph 


th. 
4e 
MN. 
n 
of 
* 
* 
A | 


we” -» 


ohe the 2 we other eL 2 


The Extradtion if the — Rost. 1 3 


IN Example, * | 
Difference of "oh 8 The Departure 71 Square Dig Lat. 
Na by itſelf - 87 Multip. by itſelf 71 2 Departure Lat pow 


1 | 71 5 _—_ * 12616 
323 Ws. -- | 
The ** 2 7 756g. The Square = 5041 
| 9 I B91 12610{112 the une. 
By the Operation 1 928 * 
pears, that the Diſtance, . . 1058 3 
omitting the Fraction, is — 
112 e | _ 222) 510 
1 . . 444 
Example *; Suppoſe a Ship? 8 Diſtance to * 111 Miles, hae 3 57 


Miles, and the Difference of Latitude to be required ; the ſaid Difference of 
Latitude is found by the Extraction of the Square Root, as follows. 

"The Rule. From the Square of the Diſtance ſubtract tue Square of the 
Departure, and the Square Root of the Remainder will be the Difference of 


Latitude required. 


Example, The Diſtance Tre ©» Wh Departure = 57 
by itfelf — — 111 Multiplied by itſelf = $7 
© 2 7 55 
. 1 | 9 
111 8. of Departare 3249 


pane of the Diſtance — 1232 
Square of AF. bubrrakt — = 3757505 Diff. Lat. required 
N Remains — 7909 : BT. -. - 


6.1 5 20 1 
The Difference 2 bd 222 ĩü»⸗„ß—s 
by the Operation appears, is We 5 


95 Miles, omitting Fractions. 
If the Hs be required, the Rule 4s, mary the Square of the. Di. 


ſtance, ſubtract the Square of the Difference of Latitude, and the Square 
Root of the Remainder is the Departure required. The Operation for Bre- 


vity-fake is omitted. 
Hog proceed thus far in ſhewing the Praditioer how to find the Di- 
ſtance, of Latitude and Departure (any two of them being given, 


without Frigonometty J Shall ew the Manner of finding the Courſe exat 
225 for common Uſe, without theſaid, ion, which is dong as follows, 


e Propottioh to find the Courſe 3 As the.Sum, of the H enuſe (or 
| . 8 


7 1 Tak 
unt 41 
2 R 5 . 


#754 
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14 The Uſe of the Extraction of the Square Root. 
of Latitude if it be moſt; halfithat, but if the Departure be moſi;Jhalf that; 1 


Courſe required is 36 deg. 51 min. 


- Multiplied by itſelf———— 5 


ſay ; As the Sum of theſe two, is a Proportion) to the leſſer (or remaining! 
Leg; ſo is 86, to the Angle (in Degrees) oppoſite to the lefs Leg; which is 
the Courſe, when the Departure is leſs than the Difference of Latitude, : 


otherwiſe 'tis the Co gone of the Courſe, _ | 5 
Example. Admit & Ship's Diſtance to be 110; the Difference of Latitude 
to be 89, and the/Departure 66, and the Courſe required. | 
Firſt, Add the Diſtance, and. half the greater Leg into one Sum. 
The Diſtance is _— — — T0 
Half the greater Leg (88) is — — — 44 
The Sum — — — — — — 154 — 
Having thus done, ſay, by the Rule of THREE. 
As the ſaid Sum 1 54, is to 66 the leſſer Leg; ſo is vs to the Courſe... 
aid ST „ 333 F | 6 1 toy 


. 
* #37 1 


* 


rn 
I 1 


To bring out the odd Minutes, mul- 13 44.4 516 © e 


tiply the Remainder of the Diviſion r 
132 by 60, (the Humber of Min. con- 154) 5076030 deg. 51 min. 
tained in a Degree) and divide the Pro- 3 132 
duct by the Diviſor (154) and the Quo- 1056 60 


tient of the ſaid Diuiſion gives fon tbe N — 
A. NI. n Ade 924. 154) 792051 
Anſwer 51 Minutes: So that . . r whey, 
| 220 


uy Example 3. Extraction of the Square Root. Suppoſe a Rope 5 Inches Com- 
paſs, and another Rope of double-the Strength is required. The Dimenſions 
of the ſaid required Rope are found by the Extraction of the Square Reet: 


For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, is but double 


the Strength of a Rope of 5 Inches; upon Proof it is manifeſtly falſe, for 
the ſaid Rope of 10 Inches is 4 times the Strength. of that of 5. ? 

The Rule. Take the Compaſs of the given Rope, (viz. 5.) and multiply 
that by itſelf ; which Product {becauſe the other Rope is to be twice as 
of the Rope required. 


Example. The given ! ope's Compaſs 5 Inches. ; | 


ſttrong, multiply by 2, and the Square Root of the Product is the Compaſs 


— rr Es 


ian 73 N 


7% 


e e eee _ 
So by this Operation it appears that a Rope muſt be 7 Inches and alittle. 


better, to be twice the Strength of the given Rope of 5 Inches Compaſs. 
Ik it's ſired to know the Weser — Rope 53 "tis as a 
The Proportion is, As the Square of the Compaſs of the one Rope is to the 
8 of the Compaſs of the other; ſo-is the Weight of the one to the 
eight of the other, Length for Length. Ex. Suppoſe a Cable of 10 Inch. 
to weigh 25 Hundred, and the Weight of a Cable of 8 Inches required, Say, 


over every third Figure (beginning at the Right- 


Extrafiom of the Cube Rot. 13 


3 100 (the Square of 10) is to 64 the Square of 8: S0 is 25 C. the Weignt 


of one Cable to 16 C. the Weight of the other required, | _ 
| 7 | Extraction of the Cube Root. 8 : : | 8 
| Shall firſt, as neceſſary, inſert a Table of the Cubes of the Nine Digits, 
which ought to be committed to Memory. ye hh 


Cube of the Nine Digits. 2 ——- 875 — 125538 — 512þ | 
| » 3 — 27 6 — 216 9 — 929 

Example 1. Extract the Cube Root of 12167. 12167 (23 Root 

Eirſt, Point the given Number, (i. e.) put a Prick 8 MET 


hs | | 4167 Reſolvend 
hand) then ſeek the greateſt Cube in the arft Fei, 
(viz. 12) which is.8, the Cube Root whereof (which| 1200 Triple Square 
is 2) place in the Root; ſubtract the Cube (8). 60 Triple Quot. 
from the firſt Point (12) place the Remainder under-|- 1260 Diviſor | 
neath ; ta this Remainder bring down the next Point 35 
(167) and call this the Reſolvend, then draw a Line 540 
underneath it, then ſquare the Quotient 2, which is 
4; multiply the ſaid Square (4) 1 300, which 7 
makes 1200; place this under the Reſolvend, and.. 
call it the Triple Square. Again, multiply the Quo-| O00 
tient (2) by 30, which makes 60; place this under the Triple Square, and 


call it the Triple Quotient; add theſe two (viz.) Triple Square and Triple 


Quotient into one Sum, and call it the Diviſor ; ſeek how often this Diviſor 
is contained in the Reſolvend, which is three times; which 3 placed in the 
Quotient, multiply the Triple Square by the Figure 3 laſt placed in the Quo- 
tient and ſubſcribe the Product underneath the Diviſor; ſquare the ſaid Fi- 
gure (3) laſt placed in the Quotient, and thereby multiply the Triple Quo- 
tient, and place it underaeath the laſt Product; Cube the Figure (3) laſt 
placed in the Quotient, and place it under the preceding Product. Cathy, 
add theſe three Products inty one Sum, ſubtracting the ſaid Sum from the Re- 
ſolvend, ſubſcribe the Remainder ; to which Remainder, had there been any 
more Figures, the next Point muſt have been brought down, and the pre- 
ceding Work repeated from the ſquaring of the Quotient, until all the Fi- 


gures are ſo brought down; but in this Example there being no more Figures, 


the Work is done, and by the Operation the Cube Root of 12167 appears to 
be 23, nothing remaining. 1 
Example 2. Suppoſe a Ship of 300 Tun, 75 Feet by the Keel, 29 
Feet and an half by the Beam, and 14 Feet Depth in the Hold; another 
Ship is deſired of the ſame Mould and Shape of 500 Tuns; the ſeveral Di- 
menſions of the Ship are found by the Extraction of the Cube Root. 
Fir. Beginning with the Keel. Cube the Length of the given 


Keel, which is done by multiplying it into itſelf, and then multiplying the 


Product 3 it again. | 


& 
- 
F 
& 


Rule of Three, gives 703125: From which ex- 5625 
tract the Cube Root; and that will be- the 77 
of the Keel required. | 1 
In chis Extraction three Cyphers are added: to 15 
bring out the Fraction, the Work therewithſ———— ne 
being the ſame as if there had been more Figures} 42187; Cube given Keel 
in the propoſed Number; the Operation gives? | HE 


. * ja 2 - 

—_— * n - " a — „„ A — 

7 , : * 1 < os - 
* on n I 

_— 2 A pw * "oY 
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Shot required. 5 


16 The Uſe of the Extraction of the Cube - Root. 

Then fay by the Rule of Three: As 300 75 given Keel - 
Funs the one Ship's Burthen, to 500 Tuns the . 
other Ship's Burthen; ſo is * yo Wee : 
one Ship's Keel's Length, to the Cube of the other 45 
Keel's Length; Which being wrought by the e TI of 


for the th of the Keel required 88 Foot 8 + « - 
Parts. ns | 3 Zo ro]. 703 (88, RO 
Thus, having found one of the ae ” ae Apt 
reſt may be found. without the Extraction of the 191125 Reſolvend = 
Root, by the Rule of Three. „ — 1 riple Square 
Thus, ſuppoſe the next Thing I would find; bes 240 Triple Quotient 
her Breadth by the Beam, ſay, as the Length off n.. 5 
the one Ship's Keel 75, is to the Length of the. 19442 * | 


other 89 fre; ſo 29 f Feet the Breadth of the} 153600 
one Ship by the Beam, to the Breadth of the other, 13360 
which by the Rule of Three, gives 35 Feet. In 512 
the ſame. manner you may find the Depth in the — 
Hold, Ge n 110 2 
Example 3. Suppoſe: an Iron Shot 4 Inches Dia-“ 2 16c2000 Regal. 
meter to weigh q Ib, and the Diameter of a Shot off. bene eee 
any other Weight, ſuppoſe of 7 alb. required. This 2323 200 Triple: ſq 
zo alſo dene by the Extraction of the Cube Root 2640 Trip. Quo. 
Firſt, ny, by the Rule of Three. . 


As glb. the Weight of. one Shot; to 721b. the 2090880 


_ Weight of the other; fo is 64 the Cube of thefß 213840 


_ _—y Diameter, to Are 5 5 of the other 729: 
Shot's Diameter, which by the Operation is 512] TT 
the Cube Root of which is 8, the Diameter of the 21123369, 


required. cz Remainder- 
But if it has required to find the Weight of 2 Shot by the Diameter. *%:; 
done thus, by the Rule of Three. "ne oe ook | 
As the Cube of one Shot's Diameter to the Cube of the other; ſo is. the 
- Weight of the one Shot, to the Weight of the other required? 1 
Ad chus much for the. Ar; cat Part of this Treatiſe. | 


4 


Some neceſſary Geometric Preblems. | 17 
rob. I. To raiſe 4 Perpendicular from any Point propoſed, in 4 ger 


Right Line. 
E T the Line given be A B, and the + MLT 
perpendicular to be raiſed from the | „. 
oint C; to do which ſet off the two „ 


qual Diſtances C A and CB. Then the 

ompaſles being opened to any convenient 

Diſtance bigger than AC or CB, with one 

oot of the Compaſſes. in the Point A, de- F | 2 
ride the Arch D E; then with the tings A C B 
xtent, and one Foot in the Point B, deſcribe the Arch FG, then draw 


e Perpendicular from the Point C, thro” the Interſection, (or cutting) of 
he two Arches FG and DE, which was required. 


Prob. Il. To raiſe a 1 on the End of a Line. 
Let the Line given be AB, the ET 
Perpendicular to be raiſed from | H -F ＋ 85 
he Point B; to do which, with 
dne Foot of the Compaſſies at B, | 
ith any convenient Diſtance, as | 


; hy TRE 
D, ſweep an Arch; then with „ - 


he fame Extent, one Foot of the F 

ompaſſes being in the Point D, | Rs / 59 
ark the ſaid Arch at the point ws | | 
, and one Foot being at C, mark . 2 
it at E, then with the ame Diſ- * 5 D 
ance, one Foot of the Compalles being in the Point C, deſcribe the Arch 
FG; and placing the Compaſſes in the Point E, deſcribe the Arch HI; 
then from the Point B, and through the Interſection of the two Arches 
F G and H I, draw the Perpendicular which was required. 


Prob. III. To let fall a Perpendicular from a Point I > | 
a given Right Line. | 


Let AB be the Line given, C the Point over 
the Line from which the Perpendicular is to fall ; 
to do which, place one Foot of the Compaſſes in 3 
the Point C, then opening them to a convenient 
Extent, mark the Line AB in two Points with 
the laid Diſtance, as in the Points A and B; then 
with one Foot of the Compaſſes in the Point A, 
de ſcribe the Arch EF, and with one Foot in tbe 
Point B, deſeribe che Arch G H; then from the 


Point C, and through the Interſection of the ſaid | & | 
two Arches; draw the 3 CD, which E TT | 
was required, C Prob. 


18 Geometric Problems. 


Prob. IV. Anoiber way to let fall a Perpendicular from a given Point, on 
| a given Right Line. 
Let the Line given be AB, upon which 
TC. it is require] to let fall a Perpendicelar 
[from the Point C; to do which, from 
uf the Point aſſigned C, draw the Line CA; 
2 Ie which Line divide into two equal Parts, as 
"if in the Point D; then one Point of the Com- 
7 paſſes reſting in the Point D, with the 
A . „% RTE diſtance, (viz. of half the Line AC 
E ..- tame di ; ) 
| g | deſcribe the Arch EF: Then from the Point 
Mo. to the Interſe ction of the Arch EF with the Line AB, draw the Per» 
pendicular CB. 
Prob. V. To draw. a Line parallel 1c Lias given. 
; Let AB be a Line given, to which 
E * F itt is required to draw a Line parallel, 
| | to do which, firſt take in the Com- 
paſſes the diſtance at which the pa- 
A * —+— —Þ rallel Line is to be drawn, and then 
8 D ſetting one Foot of the Compaſſes in 
the point C, on the Tine A B, deſcribe the Arch E; and with the ſame 
diſtance, with one Foot of the Compaſſes i in the Point D, deſcribe the Arch 
F ; then laying a Ruler to touch the Convexity of the two Arches,. draw 
the parallel Line FE. 
Prob. VI. To draw a Right Line Parallel to a giver one, that Pat | 
paſs through a Point given. 


8 AB the given Line, and it's required to draw a Line Parallel 
thereto, that ſhall paſs thro* a given Point, as C. 


C 


Set one Foot of 


De mg — — the Compaſſes in 
V Þ | the Point C, _ 
: | te other {0 far, a8 
DL = = - 1 being turned about 
| 25 : ; | it may deſcribe an 
1 wh — -B Arch GH juſt to 
| ; touch, but not eut 


the Line AB: With the- ſame Extent of the Compaſles and one Point 
placed in the Line AB, at a convenient Diſtance from B, ſuppoſe in A, 
rurn the other Leg about and deſciibe an Arch EF, then with a Ruler draw 
Line CD thro ugh the Point Cto touch the Arch EF, and it will . be the 


zarallel * eye 
RAE oo P * 0 B 


=g | 9 
: * 1 ” 


oe CO EE an rat © Þ.. 
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Arch GH in the Compaſſes, and ſet-, | . 
one Fot in the Point L, croſs the 1 2 „ | 
h LK in the Point K, then through | 


Point K draw the Line DEF, then is | \ 

Angle EDF equal to the Angle : 

C, as was required. EE. 3 
IF. Th ; 


Prob. VIII. To bring any three Points not ſituate in a Right Line, into the 
Uircumſerente of @ Circle. . 
.et the three Points thro' which the Circle - | | - 
d paſs be A, B, C: Take above half the DiſtanceN 
een the two Points A and B in the Compaſſes ; 
one Foot of the Compaſles being in the Point 
with the faid Diſtance deſcribe the Arch ED; 
with the ſame Diſtance, one Foot of the 
paſles being in the PoinzesB, mark the Arch 
in the Points E and D, and draw the Right 
2 ED; then take above half the diſtance be- (4. 
en the Points C and B in the Compaſſes, and! 
Foot of the Compaſſes being in the Point C, with the ſaid DiſtanoF deſcribe 
Arch FG; and with the ſame diſtance, one Foot of the Compallcs being in 
Point B, mark the Arch FG, in the Points F and G, and draw the Right 
> F G3, Now where the two Right Lines DE and FG, being continued, 
le each other (viz. in the Point H) is the Center of the Circle required. 
The Deſcription of the Marinet*s Compals. 72 
H Is fpſtrument, ſo uſeful in the Practical Part ot Navigation, is ſuppoſed 
to have been in theſe Parts of the World about 350 Years ; the Utility 
eot to us evidently appears,  cor.fidering the many Inconveniencies that 
ded our Anceſtors, in tracing the vaſt Ocean, for want of ſuch a Guide, 
vhich our Maritime Affairs have ſucceeded ſo well ſince it's Invention. 
is a Circle of a greater or lefſer Diameter at Pleaſure, deſcribed upon a Paſte- 
„and divided into 360 Degrees, 'and 32 Points, (and ſometimes into 24 
rs) each Point containing 11 deg. 15 min. or 3 quazters of un Hour ; asin 
Irollowing F igure, The Circle being thus divided upon NR en 
# SE | E 3% o r 


3 Ol 
PRO B. VII. To make an Angle , qual to any Angie given. 
Suppoſe BA C an Angle given, and it is 11 LLART LA 
uired to make another Angle equal thereto : 638 
d do this, firſt draw the Line D E, then | #\* 
h any convenient Diſtance leſs than A C, | \ 
cribe the Arch GH, ther. placing the Com- | TIE 
Jes at D, with the ſame Diſtance which B — £4 . 
pt the Arch GH tweep the Arch KLtae k | |  iM 
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20 The Mariner's Compaſs. 
A board, there are paſted on the other Side of the ſaid Card or Pafte-board, 
two hardened W res, or a thin Bar of Steel, which being touched with 
- a Loadſtone, ana the Card hung at the Center upon a Pin, fix'd in a Box, 
its Pofition (Variation excepied) becomes North and South; and the 
faid Box being cover'd with a Glaſs, is hung in another ſquare Box, in 
ſuch Manner that the Card may traverſe notwithſtanding the Ship's 

Motion; and being thus fixed, it is ready for Uſe, 


igure of the Mariner's Compaſs. 
X RE” , ee. 
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5 20 find the Prime or Golden Number. „ 
| 1 5 H E Prime or Golden Number, is a Revolution of Nineteen Years, in 
- & which Term the Moon returns to make the ſame Aſpects with the 

Sun on the ſame Day of the Month (moſt commonly) that they were on 


Nineteen Years before. 


| The Gregorian, er New Calender. | 2r 
To find which, add 1 to the Year of our Lord, and divide by 19, the 
Remainder is the Prime or Golden Number, but if nothing remains, the 
Prime is 19. WE : 8 
Example. To find the Golden Number for the Year 1787, add 1, which 
makes 1788; which divided by 19, the Quotient will be 94, and the Re- 
mainder 2, which is the Golden Number for the Year 1787. 9855 
N. B. The Golden Number is the fame in both the Julian and Gregorian 


Account of Time. | 855 

5 . To find the Epatt. ed G7 | 
Te E Epact is the Number of Days which the Solar Year conſiſting of 

365 Days, exceeds the Lunar (or twelve Revolutions of the Moon to the 
Sun) containing 354 Days, the Difference being 11 Days. When the Prime 
is 1, the Epact is o; when 2, the Epact is 11; when 3, twice 11, or 22; 
when 4, thrice 11, or 33, but omitting 30, (which muſt conſtantly be done 
when it exceeds 3O;) it is 3, and may be found in the following Manner, 


that Product (if it exceeds 30) by 30; the Remainder will be the Epact. 


Example. Suppoſe it was required to find the Epact for the Year 1787. 
The Prime (or Golden Number) for the Year is ——— 2 | 


Subtract —— — e 

' Remains — —— — — 1 5 
Multiplied by — — —ů— — 11 
Gives the Epact for that Vear | — 11 


To. find the Moon's Age. | 


D D to the Epact for March i, for April 2, for May 3, for June, 4, for 
July 5, for Augu/t 6, for September 7, for October 8, for November 10, 
for December 10, for January o, for February 2. 

Take the Epact, the Number for the Month, according to the Rule 
foregoing, and the Day of the Month, for which the Moon's Age is re- 
| quired :. Theſe three Sums added together, if leſs than 30, is the Moon's 
Age; if more than 3o, then divide it by 30, the Remainder is the Age of 


leaves the 27 of Full Moon. 1 


Example. Suppoſe it was required to find the Moon's Age for the firſt 
mY of April, 1787. PO” 1 
Firſt ſet down the Epact for that Year — — — 11 
To which add the Number of the Month — — 1 
And the Day of the Month — — 1 
The Sum, gives the Moon's Age —?õr 14 
Deducted from 30, gives 16, the Time to next Change 16 


30 


Subtract 1 from the Prime, Multiply the Remainder by 11, and divide 


Note, Aſter the Year 1799, there will require a different Method to find che Epact 


the Moon. The Moon's Age ſubtracted from 30, leaves the Day of the 
Change. Again, 15 added to, or ſubtracted from the Day of the Change, 
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22 ze Gregorian, or New Calendar. 
To find the Moon's Southing, and Time of Full- Sea, or High- Water. 
The Reader is here referr'd to the Tide-Table, Page 32, Sc. and the Uſe 
thereof immediately following. | 
To find the Dominical Letter. 


Tide the Year and its fourth Part by 7, the Remainder ſubtracted from 
7 gives the Dominical Letter ; reckoning A fur 1, B for 2, C for 3, 
D 'D. 4, E for 5, F for 6, G for 7, or o. 


Suppoſe it was required to find the Dominical Letter for the Year 7786 


Firſt, Set down the Vear ö 1787 
Then the 4th Part, neglecting the Remainder _ —— wm_—_ 446. 
Ti Sum divided by ——— — — — 7552311318 
IX 3 | 
63 
56 
1 
The „ 6, being ſubtracted 685 To leaves 1 or A, the Do- 
minical Letter. ( 


N.B. After the Year 1799, the Order of- the Doniinical Letters, as the 
no range, will be diſturbed, and A Es to bind chem, another Me- 
od muſt then take Place. | 


Tie find the Cycle of the Sun, 4 
. Suppoſe it be required for the Year 1787 a 


e e 
Divided dy — — e 


— — 


Divided by 28 it quotes 64, and 4 Remains, which i is the Tycle of the 
Sun for 1787. 


Note, Hillary Term begins — 23. and ends Feb. 12. 


3 Term degins 17 Days after Eaſter- das, and ends Monday before | 
Whitſunday. ; 


; T rinity Term begins on Friday after 7 ado Sunday, and cds vineteen 
Days after. 


Michaumas 07 221 Neventer 6, and nog Nevenber 28. 


r S: B * * * 


0 F THE 


M 0 O N 8 A G E, 
From n the Year 1784, to 1789. 


TOGETHER bet as A 


CATALOGUE, 


a 
OF} r 12 75 — 7 
A Fs ; 


EAN NEW MOONS, 3. 


From 1790 to 1799 incluſive. 
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105 A * the * ? Are wat tbe TORO 1784 


2 


a D H. Months A 8 H. 
> © Full moon 17 5 Full moon + | 
2 } I alt quart. 5 5A > JLalſt quart. | 9g 
|= ] New moon 22 10 New m on [17 
I Firſt quart. 29 6M] Firſt quar. 25 
Full moon | TOM Full moon | 1 
S Laſt quart. 14 5M asl quart. | 7 
I New moon 20 9A New moon [16] 
Firſt quart 7 11A SJ /Fi{t quart. 2301 
| | __ CE Full Moon 30 
D Fall moon 17 4M 3 | a 3k 
& | Laſt quart. |14| 3A \. ( Laſt quart. | 6 
|S New moon [21] 7M 8 New moon | 4 
| * | Firſt quart, [28] 5 A ) Fit quart. 22 
| | Full moon 28011 A 
| Full moon | 5| 77 pig 
ISO Laft quart? 12 10 A 1 > Laſt quart 6 SM 
Y New moon 19 6A New moon ks gM 
Firſt quart. 27 1 A Q 8 quart. 1 5 A 
Full moon 2811 
|= & ( Laſt quart. 5 1M 
8 | S New moon 144 1M 
| 8 Firſt quart. 1910 
| 1 |S Full a0on[26{11 
| (Full moon | 3| 5 A 
[SJ Laſt quart-j:04 N 8 Laſt quart. | | 
|= | New moon / e A Mew moon 
Firſt 8 855 2 5] 10A 8 Firſt quart 
a | | . Q C Full moon is 3A 


41 POST Oh © 
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Four Eclipſes this Ye ear, two of the Sun, and two of the Moon. 


The firſt is of the Sun, February the 20th, inviſible. 


The ſecond is of the Moon, March the 17th, 4 Digits, viſible. 


The third is of the Sun, Augyft the 16th, inviſible. 


| The fourth is of the Moon, Auguſt the goth, inviſible. | | 
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” 


Firft quart. / 


| 5 iS 


CFuil mooa 5| | 


| (Lat quart.) 
Is New moon 9| 1 
| } Firſt quart. 6 

= C Full oon 12 


Laſt qua't. 

New moon 1 
Firſt quart. 

Full moon 42. 


| New moon 
$ Firſt quart, |. 
Full moon 
LLaft quart. g 


55 


—— 1 


1 —— 


{New moon 


D) Farſt quart 


> Full moon 
Laſt quart. 


New moon 
Firft quart. | 
Full moon 


= 


September 


Offobers 
q 2 5 
=> 1 
2 
© 
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12 
2 
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8 Full moon 1501 
8 Lait guart. 


vey moon 


Tus rauf, this Tear, one 5 the San, WY one i the Moon, 


The firſt is of the Sun," Fubruary the gth, inviſible. 
| The ſecond is of the Moon, Juꝶ 22, inviſible. - 
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% 
D 
I] Laſt quart. 


* 


Full moon 


New moon 


725 Firſt quart.| 


| 


| F PFirſt quart. 5 
E] Full moon. 13 
|S ] Laſt quart. 21 
New moon [28 
| Firſt quart-| 7 
) Full moon [14] 
S L aft quart. 23 
1 New moon 29 
1 CFirſtquart. | 5 
18 Full moon 13 
ah quart. 21 
LI New moon 28 
| Firſt quart. 5 
| >} Full moon. 13 
|S} Laſt quart. [21 
New moon 27 


25 


Auguſt 


November ober | 


ry 


Full moon 
Laſt quart. 


Firſt quart. 


8 Full moon 
I Laſt quart. 
S New moon 
S (Eirſt quart. 


Full moon 

Laſt quart. 
New moon 
Firſt quart. 


Full moon 
Laſt quart, 
New moon 


Firſt quart, 


Full moon 
VI 

S } Laſt quart. 
8 New moon 


Firſt quart. 


5 


New moon 


Firſt quart. 


nn. PS? 


New moon 2 


Five Eclipſes this Year, three of the 
The firſt is of the Moon, January the 14th, inviſible. 

The ſecond is of the Sun, January the 29th, inviſible, 
The third is of the Mcon, Juby the 1oth, inviſible. 
The fourth is of the Sun, July the 24th, inviſible. . 


a, 26 A Table of the [Moon's Age for the T. ear 178 6. 
__ {Months D & 7 i Months 0 4 
| — ibn] Fee e ee e ee 
> Firſt .quart.} 7j11M ; Firſt axe 4 310M 
S Full moon 14 1A {>} Full moon [11|11M 
| 8 Lait quart. |\22|11M = } Laſt quart. [18] 14A 


Sun, and two of the Moon. 5 


* 


| 


. 
1 
4 


| 
1 


15 


a 


The fifth is of the Sun, December the 2oth, inviſible. 


8 


IM T able of the Moon' 5 Are for the Year 1787. 


Months HR of H. "In he Months "POET 
S ASE | | | | |; g 
— —14— . 8 s — — — — — x 
Full moon | 311 AA ] Laſt quart. 7 $A] 
Laſt quars. II 7M __|DJNew moon [14/111 Al | 
18 } New moon. IME ) Firſt quart. 22 M 1 
CFirſt quart, 126] 5 A | f Full moon 30 M | 


Laſt quart. 66 2A 
New moon [13] YM 
] Firſt quart. 20 5A | 
Full moon 28 6 A . b 


b quart. | 4 8A 


Full moon |'2] 1A 
Laſt quart. 10 4M 
New moon 18] 2M. 
Firſt Un 25] 1M 


Full moon 4 2M 
Laſt quart. 12 1M 
New moon 19 3A 
Firſt quart. 26 8M. 


New moon 11 6A | 1 
Firſt quart. 190 144 1 


| A 


Full moon 27 GM 4 


5 0 2 4 A 5 is quart. | 4| 23M 5 


. . mm ei 


OHober 


Laſt quart. 100 8 A 1 | 
Firſt quart. i YM 


New moon 18 IM 
Firſt quart. 24 4 A Full moon 26 6A | 


ined bay bo — 


-Full moon 2 8M 


Laſt quart. |1o 1 584 


5 New moon 9 9A 


New moon 17 8 Fiiſt quatt. 18 3M 

| Firſt quart. 3 10 5 Full moon 25 AM 

Full moon 31 „ | . 5 
1 | Laſt quart. 1 8 A 


November 


25 quart. |*.2 10 


| - Laſt quart. 811 A & \New moon 9 4 A 

| f New moon |15 4A & « Firſt quart 17 8 A 

| =} Firft quart; 22 11M II | Full-moon'Þ24| 3 44 
* Full moon. 30 3 A AT aſt quart: 3 gM |. 


"Tix Eclipſes this Tear, three of the Sun, and three of the Moon | 
The firſt is of the Moon, Jan. 3d, viſible, and Total 11 at Night| 
The ſecond .is of the Sun, January the 19th, at 11 M. 1 Digit 
| The third is of the Sun, June the 15th, at 5. A. 5 Digits. 
| The fourth is of the Moon, June the zoth, inviſible, |  - 
The. fifth is of the Sun, December the gth, inviſible. p 1 5 1 
_The fixth is s of the em — the 0: viſible 9 Digits. 5 1 


4643 


: 4 2 
N * 


28 ATable of the Moon's Age for the Year 1788. | 
"3/5424 (Et 2 * VT 
Months 401 Hf - |doncks on. 


New moon | 8 11M 
S | Firft quart. i MW 
Full moon 23 2M! 


| Laſt quart. 30 1M Laſt quart. 26 6M : 
| 1 . 

| {New moon 7| 7M} New moon | 111 A 

S] Firſt quart [14] 9 A Firſt quart. |. 8 > A| 

I Full moon [21] 1 A Full moon 161 Al 

|- [ Laſt quart. 28 9g A Laſt quart. 24 4 A | 


New moon 31 8M 


* New moon 7A 5 
S] Firſt quart. 15 5M . ( Firſt quart. | . M 
S | Full moon 4111 Al S) Full moon 15 1A 
I L Laſt quart. 29 4 A — Laſt quart. 2211 A 
12 8 - New moon 29 4A 

New moon 6 24 “ 3 1 
| . quart.| »| 3M 
Full moon 15] AM | 
7 quart 22 7M | 
New moon 29 3M 
M 


A) Firſt quart. 13 iM ' 
DI JFull moon [:0|11M] — 
(Ust quart. 28 11 A R | 


Jaber 


2 


New moon 6 | 1M 


] Firſt quart. 12 5 A [8 ( Firſt quart.| 6 AIM 

/ S Full moon [20] 2M IS) Full moon}; 3} 8A 
I L aſt quart. 28 M S )Laſt quart. 20 SAT 

| : | < New moon 27 6A} 

New moon | 4| NM. 3 | | 

f E Firſt quart. 365 | IM 0 8 Firſt quart. 5 9 Al 

I Full mon 18 3A q Full moon 13 M4 
Laſt quart. [26] 3A | Laſt quart. |19 94 5 

ST Ee | j& C New moon [27] IM 


Two Eclipſes this Year, both of the Sun. 2 
| The firſt is June 4th, at 8 Morn. viſible 4 Digits. . 
Thee ſecond is November 27th, at 6 Afternoon, inviſible, | | 


* 


— 


| Months D. H - .. - "I AMbachs; - I H. 

— / - — — —— —— 

| IV Firſt quart.. 4 4 A] Full Moon | 7| NM 

1 © ] Full. moon ff. 6.A| > } Left quare. |15|11M| 

* 8 Laſt quart. A8 aM . 8 New moon [22 4A 
New moon 26 6M L irſt quart. 29 6M| 


Firſt quart. 3 gM 
8 Full moon i _ 
Laſt quart. 1610 A 
. New moon 25 IM 


| f Firſt quart. | Art A} 
S | Full moon 11 2A | 
L — <n 182A A 


—_—_ 


A 


The ſecond is of the Sun, May the 24th, inviſible; 
| The third is of the Moon, Nov. the 2d, viſible,at Mid.. 3 Dig: 2 
The fourth 1 is of the Sun, November the x6thh, inviſible. | 


—_— 


| 1 ry Full moon | 2 5 A 

| A i Laſt quart. 9 6 al | 
: 2 ) Laſt quarr. 15 7A I ] New moon 16 5 A | 
[ > } New moon |23| M. A LFirſt quart. [24] 1 A | 
[ | __CFirft quart 29111 A 1 . | 
7 Four Eclipſes this Year, two 1 the Sus, KT a of ed Moon. | i 
| | The firft is of the Moon, May 8th, inviſible.  * + ; 


% 


N 28 Zu he Mos Aye for the Year rants. 
Months | ol. H. i 
demons | SM | ew 
Firſt quart.}16}10M} |, Ly 
Full moon 23 2M| ; 8, 
Laſt quart. 30 1M „ 

1 


Laſt quart. 28 9 A : S Laſt quart. 24 4 


New moon 31 


F New moon | 7ji1 Al. 
S] Firſt quart. 15 «M 
I | 

S Full moon z 111 A 
[ Laſt quart. 29 4A 


—_ 


FSeptem. 


Hober © 
2 FS NSD 


F irt quart. 7 
Full moon [15 
Laſt quart. 22 
New moon 429 
"New moon | 6| 2 A 
Firſt quart, 131M 


2 Firſt quart.| »| 
Full moon |:0{11M| 


Full moon 15 


Laſt quart. 28 11 A 8 Laſt quart 22 
| 9 | O New moon 29 
New moon 6 1M | ; | 
[> Firſt quart. 12 5 A ( Fieſt quart. 6 
S } Full-moon 20 2M S D Full moon 
I (L aſt quart. 28 M 2 )Laſt quart. 20 
1 | < ew moon [27 
New moon | 4| N 5 

Firft quart. 11 IM 2 Firſt quart. | 5 

Full mqon 18 3A o Full moon 13 

Laſt quart. 8 2A | 8 Laſt quart. 19 
1 Gt (New moon |27 


Ts Echpſes this Year, both of the Sun. 


| The firſt is June 4th, at 8 Morn. viſible 4 Digits. 
The ſecond is November 27th, at 6 Afternoon, inviſible, 


p42 YL 4 ” 7 0 av N . a % 
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Months D. H Months 0. 
Firſt quart. 44 A Full Moon] 7 
8 Full. moon 11 6 A | Laſt quart 15 
5 Laſt quart. AA gM| New moon 22 
New moon [26 GMI“ Firſt quart. 29 
| Firſt quart. 3 MI Full moon | 5 
1 Full moon 10 4M Laſt quart. |14 
* Laſt quart. 1610 A New moon 2011 A 
5 New moon 25 1M Firſt quart. 27 
k Firſt quart.] 41 Al s C Fulf moon t 
|S | Full moon [13] 2 A E Laſt quart, |12| 
Z Laſt quart. 18 2 A 8 New moon 19 
| | New moon 267 A |S Firſt quart 26 
„ | 6. 
Firft quart. | 3 9. (Full moon. | 4} 
3 Full es * Al Ja Gran 12] 
& Laſt quart. 17 8M | 4 — moon | 18] 
| { New moon 25 10M| O { Firſt quart. 1 5 
S C Full moon 2 
New moon | 17 
. |S C Firſt quart. 244 
Full moon | 1 | 
FN Laſt quart. | 9 | 
New moon 16 5 A 
5 Firſt quart. 24 1A 
. 
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0 * 


— 


Four Eclipſes this Year, two of. the Sun, and 10s of the Meon. 
| The firſt is of the Moon, May 8th; inviſible. 

| The ſecond is of the Sun, May the 24th, inviſible. 

| The third is of the Moon, Nov. the 2d, viſible, at 


— 


Mid. 3 Dig: 2 


2 


| The fourth is of the Sun, November the 16th, inviſible, 


** 


wh 
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From the Year 1790 to 1799, incluſive. | 
5 | 1790. 1791. 1792. 1793. 179 4 | 
1 8 16 January — 5 pn” 24 January — 12 January 1&31] 
\' ebruary 14 | February 3 | February 22 | February 11 | February — 
N March — 16 March — 5 | March — 23 March — 12 March 1 & 31 
4 April 14 April — 4 April — 22 | April — 11 April — 30 
„ May — 14 May — 3 | May — 21 May — 10 May — 29 
1 June 12 June i and 30 | June — 20 June — 9 July — 28 
115 i} July —— 12 | July 1 and 31 | July — 19| July — 8] July — 27 
7 f | Auguſt 10 | Auguſt — 29 | Auguſt — 18 | Auguſt — 7 | Auguſt — 26 
Wi. September 9g | September 28 | September 16 | September 5 | September 24 
WE -| October 8 October 27 October — 16 October — 5 October — 24 
* 1 November 7 | November 26 | November 14 | November 3| November 22. 
bl. December 6 | December 25 December 14 | December 3] December 22 
| —— — — — 
1 99 - ; i796, | 1797- 179. 
* . 
84 anuary — 20 | January 10 January — 28 | January 17 | January — 6 
4 rodent 19 , 8 February 26 þ ebruary. 16 8 | 
is | March — 21 | March — 9 March — 28 | March — 17 | March — 7 
| April — 19] April — 7 | April — 27 April — 16 | April — 5 
May — 19 | May. —— 7 | May — 26 | May — 15 | May — 5 
8 June =— 17 June — 6| June — 24 | June —— 14 | June — 3 
bi | July . 17 | July — 5 July — 24 July — 13 July — 3 
= | RO — 15 | Auguſt ——4 | Auguſt — 22 | Auguſt — 12 | Auguſt 1& 31 
1 - | September 14 | September 2 | September 21 | September io | September 29 
4 | _ | Offober — 13 | Oftober 1&31 |-Oftober 20 October — 10 | Ottober 29 
WY November 12 | November 30 November 19 | November 8| November 27 
81 WS ies e ed 11 | December 2g | December 18 | December 8 | December 27 
A | -- | | - 4 # ' f 3 f 
„ | 


VIS 1BLE BO LIS ES,. 


From the Year 1790 te 1799 incluſive. 


en eee 9 
: 2790 The Moon — April the-28th, at Midnight, Total.. | 
0 — The Mn ons October the 2 3d, at 1 in che Morning, Total. | 1 
1791 The Sun. — April the za, at I in the 1 | "i ; 
g e Moon — October the 12th, at 3 in the Morning. ' 
0 . 179 2 The sun | — eee the 16th, at 11 in the Morning. : 
. | 1793 The Moon —— February the 2 5th, at 10 in. the Afternoon. 
7 R — The Sun — september che 5th, at 3 in che Afternoon. | 
6 - 1794 The Sun: — _—— the 32, at 4 in the Afternoon, fa 
5 — The Moon — February the 14th, at 11 in the Ae Total. 5 <| 
— The San — - Auguſt the 25th; at 5.in the Afternoon. 1 
al 1795 The yon. — February the 4th, at 1 in the Morning.. 
g — The sun —— July the 16th, at g in the Morning. Þ 
5 i — The Moon — July the 31, at 8 in the Afternoon. Woo | : g 
5 | 1797 The: Sun — une che 25th, at 8 in the Aſternoon. | EP, in | 
: 15 — The Moos * 4th, at 6 in the Morning. 5 
5 | 1798 The Moon May the-27th, at 7 in the Afternoon, Total. 15 
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We Uſe of the foregoing Tables of the Moon's Age. 
| Ide ſaid Tables the one half Page contains the firſt x Months of the g 
Vear, the other half the following ſix Months; in the firſt Column of 
each half, towards the Left-hand are the Months; in the ſecond the 6 


New. Full, and Quarters of the Moon; in the two following Columns 
are the Days and Hours of the ſaid New, Full, and Quarters, either 
Morning or Afternoon, as the Letters A and M denote, A goifying 
Afternoon, M Morning : At the Bottom of each Table are the Eclipſes 
for that reſpective Year. 8 . 5 
* The Uſe of the Tables is, readily by Inſpection, to find the Day and 
Hour. of the New, Full, or Quarters of the Moon. 5 
Suppoſe it was defired to find the Time of New Moon, January 1786. 
Look for the Year 1786 on the "Top of the Leaf, which having found, 
look for January in the firſt Column towards the Left-hand, then in the 
next Column, in the ſame Month, is found New Moon; and in the 
two following Columns againſt New Moon, ſtands 3od. gh. M. which 
__ the New Moon in January 1786 is the 3cth Day at 3 in the 
orning. a 1 
The 3 Directions ſerve for- Full Moon, or Firſt and Laſt Quarters, 
To find the Moon's Ape, ſubtract the Day of New Moon from the 
Day propoſed, the Remainder is the Moon's Age. | 
uppoſe December 25th, 4787. 1 . 
Looking in the Table in 1787, it gives the full Moon the 24th Day, 
ſo that on the 25th the Moon wil! be about 145 Days old. 
| 7 it were required to find the Moon's Age the firſt of Novem- 
The laſt New Moon before was October 22d, but becauſe you can- 
not take 22 from 1, you muſt add 31 the Days in October, and from the 
Sum take 22; the Remainder 10 is the Moon's Age November 1ſt 1786. 


A_TIDE-TAFLE. for the Sea-Coafts of Great-Britain, Ireland, 
Norway, Holland, Flanders, France, Biſcay, &c. Shewing what 
Moon makes full Sea, upon the Full and Change Days, at the 
Places following, nung d in Alphabetic Order. 
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AT Army NNE. and SSW, | 1 1 Eaſt and Weſt— — 2 &] © 
At Amflerdam & Armen-| | | At Aldboraugh, SE. by S.| | 
| ert, NE. and SW. ——— | 3| and NW. by N. — 
i - At Abaraugrk, ENE. and \ „„ 
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The Tide-Table. © 


H. M Between Guernſey, and the fl. 
ce before Cromer, Seven| . 
before the 4 Blanquet, | Clifts, aud at Catneſs, SE. and 
Blanchart, N and 8. 12] O NW, | | 9 < 
Thwart of Beachy in the Of- | |. At the Caſters, and at Chae TO 
fing, N by E. and 8 by W. —| o[45|berneſs, SE by 8. ee e 9 
At Blactneſs, in Burt, at Bell At Cows, in the Foſs o | 
Ifie, NNE. and 88 W. 130 in Calais-Road,and inC mber-| | © 
Without Bluet, and at Ber- neſs-Road, SSE and NNW. — | 10 
wick, NE by N. & SW by S.] 215 Before the Haven of Caen, in 
The River of Bourdeaux,| - the Chamber, between Cripple- 


TEE ; 8 
At Beachy and Blacłtail, 


che South Coaſt of Bretagne, | | and and the Creyl, and at Cal-| | 

the Coaſt of Biſcay, and at Het, 8 by E. and N by W. — 1111 
Buchaneſs, NE. and 8 W.—— 3| © D 8 

At Bre „before the Baſe, the“ At Doder- Pier, and before] | 
River of Bourdeaux within the Dunkirk, N and 8.12 


Haven, NE by E. & SW by W. 345] At Denbeigh & Downs in the | 
In the * Bley, Bal-| Road, NE by N. & SW by 8. 

timore, ELN E. and WSW. —1 4430] At Hort, NE and SW. 
Before Bremen, and at Black- At Dungervan, ENE. and 


rey, and in the Channel before] I WSW. 
Bourdenur, E. and W.] 6] o] At Dartnouth, E. 5 W. 6 
Ar Ne Key, E by 8. and] | | At ee * by E. wn 
W by N, —_—_— 6]145jNW b —— 
At Bridgwater, ESE. and At _ SE. and NW. 
NW. — 7130 oe Dungene eng and and Rt 


Aer ro] 30 SE by S. and 


| At Dover, Di be fp pong: | 
In Condado, N. and S.—— 12] o Downs a- ſhore 8 8 E. and N 


In the Chamber of R Rye, N by | |NW. — — = | 10- 
E. and 8 by W. 045 NR he ors wa 
Without Calais, at Corpus At Embden, before the EI, 
| Chriſti Point, before and at before the 25 yder, and before 5 
; * Campvere,NNE. and SSW.—| 1130 | Enchuſan, N. go 8. 
Between Calais and Dover,| | At Edam, NNE. and SSW. 
before Congnet,and at theNorth| | Before the Eaſtern & Weſt- 
Cape, NE. and SW. 3] oſen Emes, and at — 
At Cork, Culnic, C. Clear and] {| ISE. and NW. — 
in the Creel, EN E. and WSW. 430 F | 
At Calay Caldy, and in the Bay of | | On the Coat of Flanders | 
n 5 15]N. and 8.— | 
At Concate, E. and W.——{ &| © At Flying, N byE. and | 
Without the Curt, in the by W. 


Channel, SEvy8.&NWbyW.1 811g. E " Before) | 


A 
3 
0 4 
- 3; 
2. 
mY ; n 
"WF 
l 
* 4 = | 
. 
— 4 
J 
. 
#. 
. 
1 
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— 
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. = * 

* * - > Wt. 
"EL ä 


Wm wre. 


Hefore the Fer, in the Chan- H. * Horn, and at Hanytta-Key, N. 
nel, NNE. and SSW. - T| 30] and S. — —.— 
| Without Fountny, NE by N. Under Holy Iſland, and at 
and SW by 8. 215 Hern, NNE. and In 
Without the Banks of Flan- | | Before nes n NE. and | 
ders, NE. and SW. — 3 of SW. —— 
At Flamborough andBridling-| | At Huntcliff-foet, NE by E. 
ton, ENE and WSW. 4| 30j and SW by — 
At the Fornin Fowey, at Fal- At Humber, E by N. & Wbys. 
mouth, E by N. and W by 8. 515 Before Hamborougb, at Hull, 
Between Fawey & Falmouth, at the Holms, and before Ham- 
in the Channel, and at Faul. | | ber's Mouth, E and W. 
. meſs, E by 8. te W by N. — ] 645 At be Havre de Grace, 
Before the Coaſt of Frize- and Homehead, SE and NW. 
land and the Fly, ESE. and At St. Helens, at Harwich,| 
WNW. ——| 7130] and without the Banks of Har- | 
Without the Fly, SE by E. wich, SSE.. and NNW. 
and NW by W. ——| B8|}15] At Harwich within, 8 by acl 
At Frize and Fair-1fle, NW. | and N by W. 
and SE. 91 © I 
At the Frith, and at the South At Jutland INands, N. and 8. 
Foreland, SSE. and NNW. —1ỹ 30 On the Weſt Coaſt of Ire 
In Fair Iſie Roads, and at the land, NE. and 8. 
North Foreland, 8 by E. and In all the Havens of the 
N by W. ———- 11] 15|South Coat of Folens, Ecby.N. 
8 fand W by 8. — 
In the Road of Gibraltar, at | K 
Graveling, and before Cherburg,, Kentiſh Knack, N. = 8. — 
N and S. — 12] 0] At Kelliers, NE. and SW. 
Before Goree, at Guernſey, At Kingfale, ENE& WSW. 
and at Graveſend, NNE. and At Kilduyn, ESE & WNW. 
SSW. — 1300 At Lalla, SE and NW, 
At Groin, at Gaſcoign, and 5 
the Coaſt of Gallicia, NE, and At Leith, North and South 
SW. 3 Of At Lifton, NE by N. and | 
Between Guernſey & Gaſkets, Is by S. | 
SE. and NW. — 9 of At London, NE and SW. 
Thwart of Guernſey in the| * | | Thwart of Lundey, and be- 
PN SE by S. and NW. ory Lynn, E E by N. and W 
| — 9g | 
4 the * and Goree-| l | 1 * L Half-Tide, at at Lan 
end, S by E. and N by W. IIII5 dey, Ea and Weſt 
335351 IJ. At Tynn, E by 8. and W by | 
Before the Heuer, before | | N, — — 


At 


6], 


de Tide- Table. ug. 


At che Lizard by the Land, x N Between the Naze and War HIM ; 
y ESE. and WNW. 0|headof Lower, S byE & NbywW. i111 | 
713 y 5] | 
At Lambay, SE. by E. and O 8 þ 
30 NW by W. ——— 8015] At Orkneſs, NE and SW.—| 3 i 
LE At Leo/taff,, and thwart of 1 it At Orkney, SE and NW. - 9] © E 
nt without the Banks, SE by 8. At 9 SE by S. and 1 
and NW by N. — 9145 n 945 ; 
+5 In Leoſtaſf. Road and at at Long- | fordnefs; without the. | | 
5 | ſand-head, SSE. and NN W.— 10 300 Banks, and between Orford and $ 
| . 4 Orwell Waves, SSE. & NNW. 10 30 ; 
| Within the Maes, at Maldon, | At Orfordneſs, within the| ; 8 
16s N by E. and S8 by W. ———| 45 Sands, S by E. and N by W. [11] 15 4 
5 | Before the Maes, NNE. and At Offend, N and 8. — 112 
SSW. 1130 P 
At the Maes, and before St. At Portſmouth Half- Tide, 
KR NEby E. and N by W. and 8 by E. —— 1115 
SW by W 3045] At the Pens, Porthus, and | 
In Mouſehole, at St. Mat- Poictu, NE and SW. ———| 3 
thew's, and within Adount's-bay, On the Caaſt of Portugal, 
EN E. and WSW. ————| 4[30|NE by E. and SW by W. — 3044 
In Milford, at Moonle ſe, at St. . In Plymouth, and before St. | 
Maloes, E by N. and W byS.| 55 Paul's, E by N. and W by S.] 5015 
Between Ae and Fal- At St. Paul's, in the Haven, 
mouth, and in Milford- Haven, E and W. 6 o 
ESE. and WNW. 730 Before Podeſmech, E E by 8. 
In St. Magnes Sound, and at and W by N. 6045 | 
Magnes Caſtle, SE. by E E. and| Thwart of Plymouth, , ESE. N 
NW by W. | 8][15]and WNW, — 7 3⁰ 
At the //le of Man, SE & &NW | 9g] o] At the Race of Portland, SE. 
Before Margate, Sby E. ande and NW. 9 © 
N by W. — 11015 8 * 
N. At Queenborough, N. and 8. 124 © 
At Newport Half. tide, N & 8 124 © R | 
At theWeſt-endof the Nos, AtRoche/ter,N by E & Sby W] o 45 
N by E. and 8 by W. | 0]45| At Ramkins, NNE. & SS . 1130 
Before the River of 7 neal - 1; At Rotterdam in Robin- Hood's| 
NE. and SW. — | 3] O|Bay, and from the Race to the| -| © 
AtNewcaſtle,EbyN&W bysS. $]'s Pole-head, NE. and SW. —| 3| © 
Before St. Nicholas, E E by 8. 8. At Rouen, and before Rochel, 
and W by N. 645 NE by E. and SW by 9 3045 
At the Needles, at the Iſle of- * Y, E byN &W bys.| 5015 
Wight, SE by E. & NW by W. 815 8 © 
All the Coaſt of Normandy, |. In the Fe Ubant| 8 
and Picæ , 88E. and NNW. * 30 and Scilly, Ep the Shoe, at az the 13 
| | 
| pits 


Main, NE by E. & SW by W. 


Spits, at Southampton, and alonglti. I 
the S's, Worth and South 45 AE 
Upon the Coaſt of Spain, and 
in Shetland, NE. and SW. —| 3| © 
AtScilly,the Sound, Scarborougi | | 
1 & atStaples,NEbyE&SW by dy 345 
At Seven Iſles, without the | 
Haven, in the Broad Sound, 
ENE. and WSW. — 4130 
At the Hout bof Severnbetweer 
Scilly & the Lizard, at the Spurn| | 
and Stockton, E byN. & W by S. 575 
Without Scilly, in the Chan- 
nel, and at Salcomb, E. and W.] 6 © 
At Sedmouth,and at theStart,| | 
E 10 8. and W by N. —— | 6 45 
Off the Start in theC hannel, 
ESE. and WNW, —=——{ 730 
Within the Seine, and before 
Shelbergh, at7 Clifis, SE& NW. o o 
At Shoram,SE by $ & NW by NI 9[45 
At Seine- head, 8E. & NNW. [0130 
YF? | 
Within Tervere, N by E. & 
8 by W. — 1 o5 
ore Tervere, before the 
River of Thames, and at Tin- 
mouth, NNE. and SSW. ——| 1130 
. Before the Tees andTinmonth, 
before the Bay of Tinmouth, 1 
NE. and SW. — 3 
At the Cliffs off the Texel,| | 
ENE. and WSW. 4430 
In Torbay, and before the | 
Texel, E. and W. ——| 6| © 
In the Road of the Tzxel/,} | 
ESE. and WNW. —— —— | 7130 
At Torgen, 8 E. by S. and 
—— 
Before Urech, N. and S. 12] © 
At Uſe, NE. and 8. W — [2 o 
Between Uſbant, and the 


che Weſt-end of the Wight, 


I [ſhore, SE by E. & NW by W. 


and NW. e 
Before Yarmouth, NNE. &| 


| mouth Haven, 12 & NNW. 
On the Coaſt of Zealand, 


e Tide-Table. 


In the Vourd, at the Bay, 
Without U/ant, E and W. 


8 by W. —— 
At the Weilings, and from 


NNE. and SSW. 


N. and SW by 8.— — 
At Whitby, NE. and SW. 
In the Sea of Wales, and Se- 
dern, ENE. and WSW. —— 
In Wales, E by N& W by S 
At Wells, at Weymouth, and 
at Waterford, E. and W.—— 
At Weymouth Key, E by S. 
and W by N. —- — 


| Finterton, ESE. and WNW. 
. Thwart of the Iſle of Wight, 


Ile of Fight, between the Iſle 
of Wight, and Beachy, by the 


At the E. end of the Wright, 
and on Nieringben Flats, SE 


> 


1 


SSW. — 


within Uſant, ENE & WSW. 4 
St. Vallery, 88 E. & NNW. 
W | 

At Winchelſoa, N by E. and 


Before the Mailings, NE by 


At the Neſs, by ll ieringben, at 


{ in the Channel, all within the 


At Youghall, ENE. and W. 
SW. — 

At Yarmouth, SE by E. 

In Yarmouth Road, in Tar 


and 


NW by W. 


NNE. and SSW.—— 


In the Zurich-ſeaNE&SW.. 


ö 


THE 


| The Uſe of the Tide- Table. 1 

T H E foregoing Table ſhews the Time of Full Sea at the ſeveral Places 
1 therein contained, upon the Full and Change Days of the Moon, 
which for more ready Uſe is put in Alphabetic Order. | | 
Example. Admit the Time of Full Sea at London, upon the Full and 
Change Days, be required. 


Look into the Table under the Letter (L) it is found.a flow at London, 


North Eaft and South Weſt ; that is, when it is Full Sea at Lyndon, the 


Moen will be, as it is vulgarly ſaid, upon the North Eaſt and South Welt 
Points of the Compaſs, which is four Poiats, or 3 Hours. WE, 

The Uſe of this, together with the Moon's Southing, to find the Time 
of Full Sea at any Time, at any of the ſaid Places is ſhewn below. _ 


| To find the Moon's Southing. 6 
To find the Southing of the Moon, multiply the Moon's Age by 4, and 


ſo many Times 12 Minutes. | | | 

Note, If the Moon's Age exceeds 15, reject the ſaid 15, and take the 
Remainder, with which proceed inftead of the Moon's Age, and it gives 
her Southing in the Morning. | 


Example. Suppoſe the Time of the Moon's Southing be required on 


the 19th of November, 1784. The Moon's Age is found to be 6 Days, 


which multiplied by 4 and divided by 5, gives 4 Hours, and the Remainder 


divide the Product by 5, the Quotient will be Hours, and the Remainder - 


4, multiplied by 12, gives 48 Min. or the Moon ſouths at 48 Min. after 


4 o'Clock in the Afternoon. 


I ſhall here add a Table of the Moon's Southing to every Day of her Age. 


Moon's . Time. The Uſe of the T ABLE. 
Age | 
I 1 16 
WE 
18 

19 

20 

21 


3 ſecond the Southing. 
12 Example. 


— 


© O omeaSwyryrn oO 
+ 
oo 


36 9 


12 Age ſtands 9; over againſt it in the laſt Co- 
CO! lumn is 7 Hours 12 Minutes, the Time of the 
Southing required. | 


28110. 24| Days old which ſerves for 9 Days, as the Table 


2 
3 
4 
5 
6 
7 22 
23 
9 
10 
11 
12 
13 
i+ 29% 12] ſhews; only obſerve that if the Moon be under 15 


if above that Age, then in the Morning 
e br 


Note "alſo, The ſame  Southing ſerves for 24 


| 
48 The firſt Column ſhews the Moon's Age, the 


The Moon being 9 Days old and her Southing, . 
n the firſt Column under the Title Moon's - 


a * 


13. . 30312 CO' Days old, her Southing is in the Afternoon, but 
Thus 


38 5 be 27 of the Tide Table. „ 


Thus having got the Moon's Southing, proceed to find the Time of of 
Full Sea, as follows. 


Suppoſe the Moon to be 9 Days old, the Time of Full Sca in the 


HY Don a-ſhore, is required. 
4 | By the foregoing Table it appears that a N N W. and 8 8 E. Moon 
av makes full. Ses, which as the ſaid Table ſhews, is 10 Hours 30 Minutes; 
1 to which is added the Moon's Southing at 9 Days old, (viz. 7 Hours 
1 12 Minutes) it makes 17 Hours 42 Minutes, or 5 Hours 42 Minutes 
+ i (rejeQing 12 Hours) in the Morning. 
7 4. | But to be more exact, uſe the following Table and Directions. 
"Nik Moon's j_ Time | Having found the Time of Full Sea, upon 
Fg Age. H. M| the Full and Change Days, by the preceding 
it I 166 o 43] Table for that Pwpoſe, enter this Table with 
4 4 2 1711 20] the Moon's Age: Againſt which in the laſt Co- 
K. oY 13 186 52] lumn are the Hours and Minutes to be added for 
F 10 4 19 2 23] the Time of Full Sea deſired. 
Fi : h Examp e. 
wt 6 210 3 26 Suppoſe as beforg, the Moon being 9 Days 
32% 17 2214 7Jolcd, and the Time of Full Sea in the Downs- 
1:8 8 23] 4 35 a-ſhore is required. 
Ak 9 24\ 5 50 ANN W. and 8 S E. Moon Ree full Sea 
1 o 256 $53] vpon the Full and Change Days, which is 10 
1 11 2607 59] Hours 30 Minutes, this found enter the oppoſite 
Iv 12 2719 4] Table with the Moon's Age 9 Days, againſt 
3 3 23810 8] which ſtands 5 hours 50 min. which added to 10 
48E i4 29111 5] hours 30 min. makes 16 hours 20 min. or 4 hours 
1 is zoloo of 


*\ 115 ___ 30 TY 20 min. (rejecting 12 hours) in the Morning. 


Here follows 


A Nov and ad CALENDAR 


OF. 


The Golden Namier; Epact and Moveable Feaſts until the 

_ Near 1809; as alſo of the Sun's Place and Declination to 
every Day of the Tear, for the Firſt, Second, Third, ana 

. Leap-Year, calculated for, and from the Year 1 784, ana 
made to ſerve (without any. conſiderable Error ) till the Year 
i799. Likewiſe tbe Sun Rijing, whereby may be found 
the Time of the Setting, and Length of the Day and Night ; 


rogetber with the — of the Principal Fixed Stars at 
"A ht . | | A 


Ls 

—_ Cp ANCE IC DEER, 

in. dat; AA RE olga 
x 9 — — 


„ 


2 — 


1 
TABLE of the Be Letters, Cycle of ths "Bk Prime, 
Epact, and Moveable Feaſts, for 26 Years to come. F 
5 8 [oſ ͤ;ͤ;T ll 
S|8g|8| Shrove- | Eafter- | Whit- 5 N 
Years, | 7 [8 | 14 4 ; 
E | & [a "Soy | Sunday |} Sunday : RR | 
i = | a : 
— a — TEE eee L 
n 1784 DC | 1118] 7 February 22 April IIIHH a 30 f 
g 1785] .B 21918 6 March 27 15 |: a 
h 1786] A 31 26|April 16|Fune 4 4 
5 178 G | 4| 200 18 L q 
y 1788] FE | 5| 3/22} 3 Mareb 23 11 ö 
: 1789] D $3. 4 3|February 22|Aprit. 12|May - If : 
5 1799 C. [7] 54 1 „ f 
1791] B | 8] 6/25 March | 24 June 12 3 
a 1792 AG |9 7 Fauna 19 8| May. 27 
"4 1793) F [of 8117 | te March 31 1g 
1794 E |L1 928 N 2 April 20 une 8 5 
10 1795] D |12]10} February 1 5|April g May 24 
17966 CB 1311020 March 27 15 5 
1797 A 142 1 26Abril 16 une 4 
1798] 151312 18 8| May 27 : 
: 1799) F |16|14]23|February 3|March 24% 12 
1800 E [17115] 4 23|April 13 June 1 
1801] D 1816 15 „ ©: 5 May 24 
180 C frozen, 1 18 hne 6 | 
he 1803] B [2al1s| 7| February 20 IO Ma 29 | 
70 1804] AG 211978 11 i. 20 
— — 7 — 2219 — — a — | * 5 
1 |. 1805] E |z2| i] © February. 24\Apri 14\June 2 | 
| 1806] E [23] 410 16 | GM, 25 | 
oe 1807+ D [24] 32  r\March 22 -10- | 
1d I. 1808] CB zg 4 3 20,4977 * 20} © :29:1Þ 
t 3 + 18001 A 20. 141. n 3 22 


e 2 \ Sy 75 : dealer k 
43 January hath XXXI Days. 
| « 
N 2 Leap ' Yearſtuſt YearjSecond Fear Third Lear 
5 4. . 1784 | 1788/1785 1789786 76 2 
2 |Remarka i ; bf 8 I 951795 799 
r 
Is —Sjching of Stars O pla] © decJO pla O decjO plzj© dec O pla O dec 
2 2 4 Midnight — — 1 K BOS ceded?) events) Food atmo — — — | 
r 1D NID MD MIO MD MIO M W 
— 3 — — — — — — — 1 — — — 
: 4; - | YÞp {1 South| vp | Southy Vp [| South; South 
| A Circumciſion io 45123 111 3222 571 1722 59 al 
3 > i | 
un r. 8. 5. 1 4622 36012 33]22 52ſl2 1/2 53112 - gfz2 54 
34“ 1 48022 Folty 34/2 46/3 2022 48 6/22 50 
190, 13 me 44/14 36022 39/4 21/22 4+ 9922 43 
5E I 4 gojzz 38þg 37/2 24115 22:2 345 822 37 
6.F E piphany 18 52/22 31016 38022 25115 232 27 922 29 
7,9 116 "5322 23]t7 30/22 18017 24% 20/1 10%½2 22 
« | 34 |Caſtor&Polux|17- 54/22 1608 4<jz2 918 22 11118 122 13 
—— 1222432 — — 2 —U—U—ͤ—4ͤ— 1 — — 1 — | 
9 Procyon. 18 55/22 7019 41022 1119 2822 3119 1321 4 : 
10 19 56 20 28/21 54/20 14 z. 5; 
1100 Sun r. 7. 56.20 57 30e 451 1521 47 
12 . J 21 582 242 31021 35/22 15/21 37 
EET: 1 — neat rr — 
134 22 59 47121 22j3 32121 25123 180 Z1 27 
14 24 1 1124 32121 14424 1921 16 
15. 25 2 ies. 33/21 - 3125 10% 5 
(6/2 26, 3 ww 4805 35020 5 tes -21j209 54 
17 27 4% 46027 50020 377 37/29 4007 2220 42 
18 | 128 $4128 51020 24/28 20 27128 23jz0 28 
ge „ 29 6 | 1329 24020 17 
to Sol. in Aqua. 25020 4 
= — — hs — — 
4 ib E 1 3919 47 i 2619 51 
75 sag Sun r. 7. 44] 2 10 2 419 35 
3 22 
£7 148 16 
" x | 9 17 
1 5 UT 19 n L 17 It 11 
of 
P 


525 4716 39 
- $41'5 2817 
335015 108 40 
- $9114 50019 41 


Valentine 
Lyon's Heart 


Lyon's Neck [27 


Sun r. 7. 46. 
Sol. in Piſces 


[Sun r. 6. 49 


10 347 37] 
it is, Leap | 


—— „ _ 


42 | 1 March hath XXXI Days. 5 


— 


12 


[ [Leap Fear Firn Year[Second Pear fhird Vear 
55 N 1784 17881785 1789786 17901787 1791 
[2s [Remarkable 1792 - 179611793 1797 70% - 1798|i7gg 1799] 

_ 171 days, and fou- — — | — 0 | 
F ching of Stars © pla © deco pla dec plaj© dec O pla O dee 


D MD MID Mp MID MI OD MD MD MI 


| South | 
7 31 
mw 


—— — — — — 


| * » | South] { South] X 
David + it 34] 7 13/11 18/7 201 47 25/010 49 


D 
ae 12 33 0% 180 6 57112 47 2½½% gol 7 „ 
. 336 2713 19 6 3% 46 382 50 6 4 
41S Sun r. 6. 29 4 33] 6 4/14 196 14 46 16013 50 6 22 
— : G Dan tas © 6 — - — — — 
92 ig 33 5 4% 19 5 %% als 534 gols 580 
vB - 16 33] 5 1815 19 5 245 45 305 50 5 35 
\C 417 33] 4 $4117- 19] 5 i: 45 9/6 gol 5. vt 
12 s 33] 4 31118 194 37/18. 4| 4 437 49 4 48 
: —— 232 — — om | l 1K ———— — 1 
9 19 33] 4 809 18] 4 1419 44 2018 49 4 25 
10 | 20 32| 3 45/20 180 3 go'!zo 403 56019 49 4 
1 Sun r. 6. 14. |21 32 3 2101 1803 27/21 3] 3 3320 49 3 3 
1244 "J22 320 2 572 180 3 3/22 303 921 49] 3 15 
113 Lyon's Tail zz 32] 2 34j23 17| 2 28023 2 45/22 48|t 51] 


1D [latter in © ofſ25 31] 1 46Jjz5 17] 1 $521z5 
be Bear 126 31] 1. 23026 16] 1 29026 


| 3 
[14/T Lower of twoſ24 31] 2 100z4 17] 2 16024 2] 2 22]23 48 
1 
2 


—— — — — — — — ; 

1805 27 300 © 58/27 1661 527 11 11026 47 1 166 
Jig] . 29 29] ©. 12129. I5] o 18/29 100 23/28 460 O0 28 
129]B Sol. in Aries V 29 N. 12 V 140 N Y ©] 0 0929 40 0 4 


121— 1 — 


— 


Upper of two] 1 28] © 36] 1 14 300% 1 ofN 23/1 4j5%/N 17 
latter in © off 2 27 0 58] 2 13] o 52 L568 47] 1' 45) 0 41 
great Bear. | 3 27] 1 22] 3 13] 16} 2 5g} 1 10 2 44 1 5 
NE 14 29] 1, 45] 4 12] 1 40 3 58] 1 34/3 43|1 27 
4 _— —| — | 15 eee | 
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| qe [ F Fm "Second | Third 
N Vear. | Year. tt Year. Wm Year. 


1784 1785 1786 1787 
1788 1789 1790 1791 
1792 1793 | 1794 Þ 1795 F 
- 3796 þ 2797- | 1998 | 1799 þ 


IJ. 1804 7 1803 |: 1806. | 1807 

1808 |. 1809 1810 [1817 
| 1812 1813 1814 | 1815 
| 21816 | 5 1818 | 1819 


| Note, The Vear 1800 ĩs to be a common Year. 


The Uſt ef tr C A L E N D A R. 


To ſind the Day of the Week or Month for any Time paſt, or to ceme, 
by the Calendar. 


F irft, Find the Dominical Letter for the Year, then proceed 25 follows * 


e r. Suppoſe it be required to find what Day: of the Month wi 
ird Wadneſday in March, 1793. 

fdund the Dominical Letter by tlio Dire&ions in Page 22, or 
W. we able in Page 39, to be. F, turn to the Month of March, and ac: 
count F for Sunduy, then the Letter B is. for Wedneſday., and the Third 
Wedneſday is the 16th of March, which. was required. 


Exampli' x What Day of the Week will the ſecond of September be on | 


in the Fear 1 


This Ver behg Leap-Vear has two-Dominjcal Letters D and Ci the = 


firſt Letter, to. wit, D, ſervin Klee the firſt of Tanuary to the End of Fe- 
bruary; the laſt Letter, to 9 from thence ta the Years end. 


Wherefore looking aga 7 5 ſecond af September, there ſtands G 
n 9 W 


1 4 N * 2 - 
* ; +83 * 4 


| Explanation of the Calomdan. „ 
I! every Fo there are 11 Columns, the firſt ſhews, che Day of the 


222: $2 5s 
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„ The Explanation of the Calendar, and Uſe 


' 1+. To find the bun Place and Declination by the Calendar. 


LF Example 1. Suppoſe the Sun's -Place and Declination be required on 
the 1oth of January, 1788, being Leap-Year. | 


In the Month of January in the firſt Column look the Day of the 
Month, over againſt which, under Leap-Year ftands 19.56, that is, the 
Sun's Place is in 19 deg. 56 min. of Capricornus : In the next Column under 
the ſaid Year ſtands 21.58, under the Title South, which ſhews the Decli- 


nation to be 21 deg. 58 min. Southerly-; and this alſo will practically ſerve 
for the Year 1784, for the ſaid roth of January, being Leap-Year alſo. 


-..Exemple-2. - Suppoſe the Sun's Place and Declination is required on the 
10th of March, 1786, being the ſecond after Leap-Year. $5] 
In the Month of Merch, in the firſt Column find the Day of the 


Month, over-againſt which, under Second Year, ſtands 20.3 which ſhews 


the Sun's Place to be in 20 deg. 3 min. of Piſces; and in the next Column 
under Second Year, ſtands 3.56, which ſhews the Declination to be 3d. 


56m. Southerly, which was required. 


Although it is common to take the Declination as it is in the Calendar, 


yet if the Difference of Longitude be conſiderable from London, or at any 


other Time than Noon, it is requiſite the Declination ſhould be corrected, 
becauſe in the Calendar it is calculated for Noon under the Meridian of 
London, for which End the Table ; the Variation -of the Sun's Declinatian 
to every Hour or 15 Degrees of Longitude from the Meridian of London, 
is added in Page 52. | | | | 


1 N the firſt Column of this Table is the daily Variation, Which is found 


by ſubtraQing the Declination of the given Day of the Month found 
in the Calendar, from the Declination for the Day following > or contrarily 
this from that, that is, the leſs from the greater, and the Difference is 
the daily Variation : In the Head of the other Columns are Degrees of 


Longitude from London, either Eaftecly or Weſterly, or the Hours before 


or after Noon, and in thofe Columns under the reſpective deg. of Longi- 
tude, or Hour, are the Minutes of the Declination, anſwerable to the daily 
Variation: As ſuppoſe the daily Variation was 10 min. and the Difference 
of Longitude 90 deg. or 6 Hours, againft 10 in the firſt Column, and 
under 90 deg. at the Head of the Table, ſtands 2 Minutes anſwering 


thereunto; and are to be uſed as follows. 


Te Uſo of the Table of the Fariation of the Sun's Declination. | 
The Rule, Firſt, If the Longitude be Weſterly, or the Hour after Noon, 
and the Declination increaſing, the Variation found in this Table muſt 
be added to the Declination found in the Calendar; but if the Declination 
be decreaſing, it muſt be ſubtrated therefrom. | 


Secondly, If the Difference of Longitude be Eafterly, or the Hour before 


Noon, and the Declination inereaſing, the Variation aforeſaid muſt be 


ſubtracted; but the Declination decreafing, it muſt be added. 
"Example 1. April the 19th, 1780, being at Sea, the Difference of 
Longitude frem the Meridian of Londen, 90 degrees Weſterly, or 6 Hours 
: | _after 


\ 


_ ſubtracting the lefs Declination from the greater, the R 
which is the daily Increaſe; Then in the Table under go deg. and over 
againt 20, ſtands. 5 min. (which becauſe the Difference of Longitude is 

Weſterly, and the Declination increaſing). muſt be added to 11 deg. 28 

mo before found, which makes the true Declination 11 deg. 33 min. 
orth. = | | . EY | 3 

If the Difference of Longitude in this Caſe had been Eaſterly, the 5 min. 
found in the Table muſt have been ſubtracted. | . 


Note, It is eaſily diſcerned, whether the Declination increaſes or decreaſes, = 


by obſerving whether the Declination for the Day following be greater or 
lefs: For if it be greater, chen it increaſes, but if leſs, then it decreaſes. 
Example 2. January the 25th, 1787, being at Sea, the Difference of 
Longitude from London, 120 deg. Weſterly: I find the Declination in the 
Calendar to be 18 deg. 55 min. South; and the 26th Day it is 18 deg. 
40 min. therefore ſubtracting the leſſer from the greater, the Difference 
I 5 min. which is the daily decreaſe ; then in this Table under 120 de 
and againſt 15 ſtands 8 (which becauſe the Difference of Longitude 
is Weſterly, and the Declination decreaſing) muſt be ſubtractel, which 
makes the true Declination 18 deg. 50 min. South :* If the Difference of 
Longitude had been Eaſterly, the 5 min. muſt have been added. 
The Uſe of the Sun's Declination to find the Latitude: 

The Knowledge of the Sun's Declination at any Time, and in any Lon- 
gitude, is of great Importance at Sea, for by this, and the Complement of 
the Sun's Meridian Altitude (commonly called the Zenith Diſtance) taken 
with a Quadrant, is found the porn of the Place the Ship js then in; 
to perform which take the following Rules. MO | | 

Rule 1. If the Sun comes to the Meridian in the South, and the De- 
clination be North, then the Declination added to the Cemplement ot 
the Meridian Altitude is the Latitude, North. | 

Example. Suppoſe at Sea, the 10th of April, 1788, the Declination 
found by the Table is 8 deg. 15 min. North, the Sun comes to the Me- 


ridian in the South; the Complement of the Meridian Altitude by Qbſer- 


vation is 23 deg. 10 min. What is the Latitude? | 
Complement of the Meridian Altitude is - 23 10 South 


Declination of the Sun is | 16 North 
The Latitude of the Place is 31 26 North 


Rule 2. If the Sun comes to the Meridian in the North, and hath North 
Declination, then ſubtract the Complement of the Meridian Altitude from, 
the Declination, the Remainder is the Latitude, North : But if the Com- 
plement of the Altitude exceed the Dechnation, ſubtract the Decligatian,, 
therefrom, and the Remainder is the Latitude, South. : 


Example 1. Suppoſe at Sea, May 20, 1788, the Declination being 20 Jes. . 


9 min. North, the Sun comes to the Meridian in the North, and by 
obſerving with a Quadrant the Sun's Zenith Diitance is 18 deg. 42 min. 
What is the Latitude of the Place ? 1 - Sun's 


of the Table of Variation of the Sun's Declination. x55 
after Noon, I find the Declination in the Calendar to be 11 deg. 28 min. 
North; and the 20th Day, the Declination is 11 deg. 48 min, therefore 
emainder is 20 min. 
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3 56 The Oe oe the Table of tbe Su? 's Dechnation. 


Sun's Declinationis ——————— 20d. : gm. North 
The Sun's Zenith Diftance r BELnIN 18d. : 42m. North 
The Latitude is — — 1d. 27m. North 


Example 2. At Sea, June loth, 1 the Sun's Declination by the 
T able is 23 deg, 6 min. North, the Complement of the Meridian Al- 
titude by Obſervation is 33 deg. 10 min. the Sun comes to the Meridian 
in the North. | 

4 of the Sun 's Meridian Altitude is 33d. : Tom. North 

Suns Declination —.— 239. : 6m. North 
The Latitude.is —— . North 


Rule 3. If the Sun comes to the Meridian i in the North, and hath South 
Declination, the Declination- added to the Complement of the Altitude 
is the Latitude, South. 
— 3. At Sea, January 29th, 1784, the Sun comes to the Me- 
ridian in the North, the omplemenr of the Meridian Altitnde i is 22 deg. 
10 min. What is the Latitude ? 


+ Complement of the Sun's Meridian Altitude i 1s—— 22d. : 10m. N orth 


Sun's Declination is — 17d. : 57m- South 
The Latitude is 42d. : 7m. South 


Rule 4. If the Sun comes to. e Meridian in the South, ond hath South 
Declination, ſubtract the Complement of the Meridian Altitudeifrom the 
Declination, the Remainder is the Latitude South: But if the Complzment 
of the Meridian Altitude exceeds the Declination, ſubtract the Declination 
therefrom, the Remainder is the ee North. 

Example 1. At Sea, January 1, 7 the Sun cometh to the Meridian 


inthe South : The Complement of the 1 Altitude is 10 deg. 36 min. 
What is the Latitiude ? 


Sun's Declination ——— 23. : 2m. South 
Complement of Meridian — — 10. 36m. South 
Latitude of the Place —— 124d. : 26m, South 


: Example 2. At Sea, February 18th, 1784, the Sun cometh to the 
Meridian in the South, the Complement of the Meridian Altitude is 
25 deg. 20 min. What i is the Latitude ? 


Coldlement of the Sun's Meridian Altitude —— 2 25d. :. 20m. South 


Sun's Declination ———- — 1d. : 38m, South 
Latitude —— "236. : - 42m. North 


Rule 5. If the Sun or Star obſerved be in the (Zenith that 4 is, right over 
Head) and has either North or South Declination, that Declination is the 
Latitude either North or South agreeable to the Name. | 

Rule 6. If the Sun or Star obſerved hath no Declination, the Comple- 
ment of the Meridian Altitude is the Latitude, and is North or South, 
according as the Ship is to We Northwards or nm the Sun. 
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A TABLE ſhewing the Right Aſcenſion, Declination _ 
and Magnitude of the Principal Fixed. Stars. 
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Names of the Stars. . 3 Aſcea. nation 
72 9 : 7 h. m f _ m. 1 
VD of Pegaſus's Wing, Algenib 2| © 2113 5oN. 
C die of Andromeda » — — 2 357134 27 N 
Bright Star in Arien —— t $4733. 40 © 
Meduſa s Head, Age! — — 21 2 52 5 N 
Bright fide of Perſeus — ———— 2 3 7 ö 49 3 N 
Aldebaran, or Bull Eye - — 14 „% 4.8 
Bright Foot of Orion, Rigel — — 5 3 8 288 
Middle Star in Orion Belt _ —— . 5 24] 1 21 8 
Orion: Right Shoulder — — | 1 5 42] 7 21 N 
Auriga's Right Shoulder — — 1 8 43144 N 
Bright Foot of Gemini — 1 2 24 16 35 N 
Syrius, or the Great D . x} 0 you a4 Þ 
Caſtor, or Northermofi Twin — 2 | 7 i932 21 N 
Procyon, or the Little Dog · ——[ 2 7 27] 5 47N 
Pollux, or Southermoſi Twin — | 2] 7 $1128 32 N 
. fHhdra's Heart. —- —— 1242 16] 7- 438 
| Lyon's Heart, or Re — t 
The Loaber of the Pointers = 2 | 10 4857 33 N 
The Upper of the Pointers — 210 4962 56N 
Lyon's Tail, Deneb — —— — — n 3815 47N 
| Upper of the two lafl in O of the Great Bear 2 | 12 458 15N 
. Laff but two in the Great Bear's Tail | 2 | 12 44] 57 N 
Virgin Spike —— — 113 130 © 8 
Laſi but one in the Great Bear's Tail FD 
Laſ in the Great Bear's Tail = — 2 | 13 38] 50 2 N 
Ardurut — — 1114 520 N 
South Ballance — 214 38]15 78 
Foremoſi Guard — — — 2 | 14 4975 ; N 
Brighteft of the Crown — —_—_— | I; 25 [27 8N 
Brighteſt in the Serpents Neck — : i; 327 _ $N 
Antares, the Scorpions Heart ==——— | 1 } 16 15] 25 558 
Head of Hercules — . 3 | 17 4114 N 
Ophiucus, or Serpent's Head — 3 | 17 24|12 45N 
Lyræ, or the Harp 1 |.18 29 38 34 N 
Sawans Bill _ — — 3 19 21] 27 29 N 
Valiure, or Eaglt's fiear:—-——.——] 19 40 N 


80 


829 


8 5 
7 3 


60 Table of tbe Fixed Stars. 


1 — 
Mouth of Pegaſus — — 
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Marc bat, or. Pegaſus's Wing 
Scheat, or Fegaſus's Leg Bs 
Cepbeus's Knee. —— 


Andromeda's Head 8 3 
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The Explanation and: Uſe of the Table 
Aicention, and of the Table of the 
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44 30 N 
8, 52 N 


2x" 234 4 35 40 S. 


» EN 
22 $53 | 26. 53 N 
23 3 30 N 

a 127 42 N 
of rhe Sun's Right- 


Stars Right Aſcedlion 


] N. the Table of the Sun's Right Aſcenfion, the firſt Pag contains the 
firſt fix Months of the Year; the next Page the other fix Months; at 
the Head of the Table are the Months; in the firſt Column towards the 


Left-hand are the Days of the Month, and in th 


Right Aſcenſion in Hours and Minutes. 


e oppoſite Column is the 


In the Table of the Fixed Stars, there are four Columns; in the firſt 


towards the Left-hand, are the Names cf the Stars; in the ſecond, the Star's 


Magnitudes; in the third, the Right Aſcenſion in Hours and Minutes; in the 
" fourth, their Declination in Degrees and Minutes, North or South. 
Firſt, To find the Time of a Star's coming udon the Meridian. 
The Rule, Look the Right Aſcenſion of the Sun and. Star, and ſubtract 
the Right Aſcenſion of the Sun from the Right Aſcenſion of the Star, but 
if the Star's Right Aſcenſion be leſs than the Sun's, add thereto 24 Hours, 
and then ſubtract; the Remainder after Subtraction, is the Time of the 
Star's coming upon the Meridian from Noon; but if the Remainder ex- 
ceed 12 Hours, ſubtract 12 Hours therefrom, and then the Remainder is 


the Time from Midnight. 


Example t. Suppoſe: the Time that Fomethaut comes upon the Meridian 


on the 21ſt of Oclober is required. 


I find in the Table that Star's Right Aſcenſion to be 22 Hours 44 min. 
and the Sun's to be 13 Hours 44 min. which ſubtracted from the Star's Right 
Aſcenſion, leaves g Hours oo min. the Time of the Star's coming upon 


the Meridian, Afternoon. 


Example 2. Suppoſe the Time that the BulPs Eye comes upon the Me- 


tidian on the 26th of October was required. 


I find the Star's Right Afcenſion to be 4 Hours 24 min. the Sun's 14 Hours 
3 min. Now becauſe the Sun's Right Aſcenſion is more than the Stars, add 


* 


to the Star's Right. Aſcenſion 24 Hours, which makes 28 Hours 24 min, 


Midnight, as was required. 


| Secondly, The Time being given, to find what Star will come to the 
” Meridian about the ſame Time ? 


© from which ſubtrafting the Sun's Right Afcention 14 Hours 3 min. there 
remains 14 Hours 21 min. from which ſubtracting 12 Hours, there re. 
mains 2 Hours 21 min. which is the Time of the 8 


" 


tar's Southing aſter * 


The 


We Uje of the rie. „ 
75e Rule. To the Sum's Right Aſceoſign, add the Time from Noon, at 


which the Star's,coming to the Meridian is deſired ; the Sum is the-Right- 


Aſcenſion of the Star that will come to the Meridian at that Time; with 
which enter the Table of the Star's Right Aſcenſion, and Declination, where 
look what Star's Right Aicenſion agrees with the Right Aſcenſion before 
ound, or neareſt thereto, and that is the Star ſought for. | 


Example, Suppoſe April the 7th, I deſire to kn.] what-Star will come 
upon the, Meridian about 8 at Night. | 


The Sun's Right Aſcenſion js.1 Hour 5 Minutes; the Time from Noon 
is 8 Hours, which added to the, Sun's. Right Aſcenſion, makes 9 Hours 


5 Minutes; the neareſt in che Table is  Hydra's-Feart,, whole Right 
Aſcenſion is 9 Hours 16 Minutes, and therefore Souths at 8 Hours nearly, 


and ſo in others. | ES 
Directions for obſerving the Stars, to find the Latitude of the Place. 
Having, before ſhewn how. to find the Lime of, the Star's coming, to the 
Meridian, I ſhall now ſhew, by the Stars Altitude, hom to-find the Latitude. 
Note, la. North, Latitude, thoſe Stars whoſe North Declination exceed 
the Complement of that Latitude may be obſeryed under the Pole, and the 
ſame may be performed by the Soutbern Stars in South Latitude. | 


Particular Directions for. finding the Latitude, by the Meridian Altitude of : 


| the fixed Stars. h 3 

Rule 1. If the Star comes to the Meridian in the South, and hath North 
Declioation, the Complement of the Meridian Altitude or Zenith Diſtance, 
(by Obſervation). added to the Declination of the Star, found in the Table 


of the Star's Right Aſcenſion and Declination, gives the Latitude North, 


Example, On the 21ſt of January, being at Sea, I find by the foregoing 
Directions, that the Lyon's- Heart comes to the Meridian in the South, about 


1 Hour 40 min. after Midnight; the Meridian Altitude by Obſervation 


was 03 Degrees; which ſubtract. from go deg. there remains 27 deg. 
the Complement of the Altitude; to which adding 13 deg. 2 min. the 
Declination of the Star North, gives 40 deg. 2 min. the Latitude of 
the Place North, which was required. 

Rule 2. If a Star comes to the Meridian in the South, and hath South De- 
clination, ſubtract the Declination from the Complement of the Altitude, 
and the Remainder is the- Latitude North : But if the Declination exceed 


the Complement of the Altitude, ſubtract the Complement of the Altitude 
| therefrom, and the Remainder is the Latitude South. 


Example 1. Suppoſe on the 21ſt of Fuly, being at Sea, the Star Fomol- 


baut cometh to the Meridian in the South, at 2 Hours 41 min. after Midnight, | 


the Merid. Alt. 35 deg. 50 min. the Comp. whereof is 54 deg. 10 min. the 
Star's Declination is 30 deg. 46 min. South, which ſubtracted from the 
Complement of the Alt, leaves 239. 24m; which is the Latitude North, 
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62 * Obfervations by the Start. 
Example 2. Suppoſe on the firſt of July, being at Sea, the Scorpion's 
Heart comes to the Meridian in the South at 9 Hours 34 min. at Night, the 
Complement of the Altitude is 5 deg. 27 min. the Declination 25 deg. 


55 min. South, from which ſubtracting the Complement of the Altitude, 


there remains 20 deg. 28 min. which is the Latitude, South. - . 
-* Rule 3. If a Star comes to the Meridian in the North, above the Pole, 
and hath North Declination, ſubtract the Declination from the Comple- 
ment of the Altitude, the Remainder is the Latitude South: But if the 
Declination exceeds the Complement of the Altitude, ſubtract the Com- 
plement of the Altitude therefrom, the Remainder is the Latitude, North. 

Example 1. On the 22d of June, the brighte/? in the Harp comes to the 
Meridian in the North at 25 min. after Midnight, the Complement of 
the Altitude is 79 deg. from which ſubtrafting the Declination, which 
is 38 deg. 34 min. North, there remains 40 deg. 26 min. which is the 
Latitude, South. 55 

Example 2. On the 22d of September, Andromeda's- Head comes to the 
Meridian in the North about Midnight, the Complement of the Altitude 
is 7 deg. 10 min. which ſubtracted from the Declination 27 deg. 42 
min. gives 20 deg. 32 min. which is the Latitude, North. 

Rule 4. If a Star comes to theMeridian in the North, and hath South 


Declination, the Cemplement of the Altitude added to the Declination 


gives the Latitude, South. | | 
Example. On the 23d of December, (Syrius, or the Great Dog's Mouth) 
comes to the Meridian in the North at 27 Minutes after Midnight, the 
Complement of the Altitude is 30 deg. to which adding 16 deg. 25 min. 
the Declination South, gives 46 ws: 25 min. the Latitude, South. - 
Rule 5. If a Star comes to the Meridian, under the Pole, then add the 
Complement of the Declination to the Meridian Altitude, the Sum is the 


Latitude either North or South, according to the Stars Declination. 


Example. On the 21ſt of March, the Pole Star comes to the Meridian 
under the Pole at 49 min. after Midnight, the Meridian Altitude 44 deg. 


30 min, the Complement of the Declination 1 deg. 151 min. which added 


together, gives 46 deg. 21 min. which is the Latitude, North. _ 
Rule 6. If a Star be in the Zenith, the Declination is the Latitade, 
either North or South, according to the Declination of the Star. | 
Rule 7. If the Star has no Declination, the Complement of the Meri- 
dian Altitude is the Latitude of the Place either North or Seuth, accor din 

as the Obſerver is to the Northward or Southward of the Star. 
The Deſcription and Uſe of the Sea-Quadrant. = 

TH IS Inſtrument conſiſts of three Vanes and two Arches, the Horizon 
Vane, which in obſerving, reſpects the Horizon, as at A; the Shade 
Vane, fo called, becauſe of its giving the Shadow upon the Horizon Vane, 
in Time of Obſervation, as at B ; beſides this Shade Vane, there is ano- 
ther now in Uſe, having a Convex Glaſs properly fixed therein, which 
throws a lucid Point upon the Line of Direction in the Horizon Vane, and 
33 


The Uſe and Deſcriptian of- the Sea- Quadrant. 63 
js of great Service in gloomy Weather, when the Rays of the Sun are too 
weak to produce a diſtinct Shadow, by the former; (But the only Inſtru- 
ment for this Purpoſe, and far ſuperior to any other row in Practice, is 

_ BAT)LEY's Quatrant ;) Laſtly, the Sight Vane, which in Tune of Ob- 
ſervation is placed at the Eye, through which the Shadow (or lucid Point} 
and Horizon are ſeen, as at C. The-lefler of the Arches mark'd with 4 4, 
is called the Sixty Arch, becauſe it contains 60 (or more commonly of late 
65) Degrees: In Time of Obſervation the Shade Vane is placed upon 
this Arch always to an even Degree; it is numbered from the upper End 
at e, dowawards to d, with 5, 10, 1 5, 20, &c. The bigger Arch marked 
with z F, is called the Thirty-Arch, becauſe it contains 30 (or rather 25) 

| Degrees, and is divided nd Daggians and Minutes. 55 


The Uſe of this Inſtrument is to take the Sun's Meridian Altitude, 
which is done in the manner following. | | 
Put the Horizon Vane upon the End of the Quadrant at A, the Shade | Mi 
Vane upon the Sixty (or leffer Arch) to a Number of Degrees, leſs than the 4-1 
Complement of the Altitude by 15 or 20d. and the Sight Vane upon the ol 
2 Thirty-Arch: The Vanes being thus fixed upon the Quadrant, your Back 1 
. deing turned to the Sun, and the Sight V ane placed to the Eye, look thro? „ 
the faid Sight Vane, and cauſe the Shadow of the upper Edge of the Shade [2 
Vane (or lucid Point in the Glaſs Vane) to fall upon the upper Part of Wo 
; the Slit in the Horizon Vane, where uſually (for Perſpicuity-ſake) there is .Y 
- drawn a black Lire or Line of Direction; and if at the fame Time the 4 
: Horizon appear tho* the faid Slit in the Horizon Vane, you have then 1 
ns the Sun's preſent Altitude, or Zenith Diſtance ; but if the Sea appear in- 5 
L ſtead of the Horizon, then ſlide the Sight Vane lower towards F; if the Sky 
F appear inſtead of the Horizon, then ſlide the Sight Vane a little higher until 
$ the Horizon app ear thro* the Horizon Vane ; Hat to obtain the Meridian 


Altizude 


- 


— 


A 


54 cube Def the Quadrant and Fore- taff. 
Altitude, (o hieb is thezgreateſt Altitude the San will have that Day, and h. 
the Thing vſed to find the Latitude, ) continue oblerving, and as the Sun 
riſes,, the Sea will appear through the Horizon Vane 3 then muſt the Sight 
Vane: be removed. lover: And thus continue oblerving, as often as may 


"FR be convenient- till the Sun be at the higheſt, which is the Meridian Alti- 


Hori Wen the Sun begins to fall, the Sky will appear inſtead of the 


Horizon, and then it is Time. to give over obſerving for that Day: Fa- 5 


ving thus done, add. the Degrees upon he Sixty Arch to the Degiees and 


Minutes upon the Thirty Arch, and. the Sum is the Complemen' of the 


Meridian Altitude; the Uſe of Which for finding che Latitude, is ſufficiently 


* z 


Oo finding the Latitude of 4 Place. Nai 6 5 
Oo finding the Latitude of a "Pigs by the Alitude of - the „ Pole. 


Star, taken by Hadley's Se, or a other convenient 


Tuſtrument, at any Hour of the Night. 
F OR this Purpoſe a Nocturnal hath been generally uſed, but i it is now 
partly by Time, and partly by being founded on bad Principles, become 
ſo faulty, as to cauſe an Error of near 40 Minutes in the Latitude, in ſome 


Circumſtances, and therefore cannot be admitted in the Preſent improved 


State of N avigation. 8 - 


The beſt Method to find the Latitude by an Obſervation of any Star, is 


to take its Altitude when on the 828 and Work by the foregoing 


Rules. 


However, as every Sailor may be ſuppoſed to be acquainted with the 


North Star, though he may be at a Loſs to know others, I ſhall proceed to 


give a new Table and Rule, by which the Latitude of the Ship may be found 
at any Time of the Night, very near the Truth ; provided.the Horizon can 
be diſtinguiſhed, which muſt alſo be * in any other Obſeryation 
of the Stars. 


n 


* 


The TA BLE of the Noa u Sram. | 
E | — pe . 
9 Time es Star above or F Time from Star above - Eb 
| diſtant fromthe| below the | the | or below 
7 neareſtMeridian] Pole. Meridian. the Pole. 
4 . 4 Dt 34 ; * op 3 
— —— —— | — 
| Hours Minutes Deg. 8 Hours Minutes Deg. Minutes 
F 1 58 3 0 „ 
e <5 RIS ” En ot ed ASSL AHEROEs 
3 8 15 l 56 . 35 
O 1 55 3 30 1 1 
© oh oe on 3 45 1 5 
5 5 0 1 52 4 O 0 58 | 
——— —— ——— — — RF 
4 1 15 92 50 4 15 0 21 | 
„„ 1 . 8 
5 45 „ 37 
A 0 5 o % 30 
| —— — — — — Cd 1. ad ha 
A 36 „„ 1 
ö 2 30 32 5 30 0 2 
| 2 45 *7 5 45 O 7 
3 _— — — — 
5 o 


The Uſe of the T AB L E follows. 
5 1 E.. 
HAving taken the Altitude of the Star, and noted the 
| Time of Obſervation by your Watch, (kept as true as 
= may be) correX it by Refraction and Dip of the Horizon, 
WW | as ſhewn in the Mariner's Compaſs ReEtified, This done, 
= - the next 18 is to find the Time of the Stars being 


5 On 


The Uſe of the Table ſor the North Star. (7 
on the Meridian above the Pole, by the Rule given in Page 60 of 
this Calendar: If the Time of Obſervation be not more than © Hours 
diſtant ſrem the Time juſt fte und; (of the S'ar being on the Meridian 
above the Pole) the Diſta ce of Time will in the Table give the Degrees 
and Minutes to be ſubſtracted from the true Altitude ot the Star, for the * 
Altitude of the Pole, or Latitude of the Place. Bot if the Time of Ob- 
ervation be more than 6 Hours diſtant from the Merid'an; it may be ob- 
ſerved, that about 12 Hours before the Star is on the Meridian above the 
Pole, it was, and about 12 Hours after will be "again on the Meridian 
below the Pole. Then enter the Table with the Diftance af the Lime of 
Obſervation, from the Time of the Stars tranſuting the Meridian belo the 


Pole; and you'll fee the Degrees and Minutes to be added for the Latiwude 


required, 


EXAMPLE. 


Suppoſe the Alti-ude of the North Star was taken at Sea the Tinir4 of 
December, at 8 at Night, and found (Refraction and Dip of the H > 1200 
being allowed) to be 52 deg. 10 min. What Latitude was the Ship in? _ 
| | Hour Min. , . OB 


The Right Aſcenſi n of the Sta- % — 
Add „ — — — — 24 O f 
|  S | | TOs RI — 
5 5 5 24 40 | 
Sun's Right Aſcenſion, ſubtracted — 16 39 5 
2 — 3 30. — — | 
The Star is on the Meridian above the Pole at 8 10 in the Evening. 


Time of. Obſervation — — 8 8 k 


2 8 


— ——-— — . . 
Tine Sg forthe e arenas Aurel 
ö n Deg. Min. 
Hence from the Altitude of the Sta 52 10 N. 
Subſtract as by the Table neareſt⁊ : 1 36 


* „* 1 


Remains the Latitude required — — 58 4 N= 


—— ͤuu22ꝛ2 —ä—4—ä—ẽ— 


But if the Time of Obſervation had been 4 Clock in the Morning, 


that Time is more than 6 Hours diſſant from the Time of tranſitting the 


Meridian above the Pole: Therefore we muſt conſider that it was on 


the Meridian above the Pole at 8 Hours 10 Minutes at Night, it muſt have 
been on the Meridian below the Pole about 8 Hours 10 Minutes in the 


Morning; from which ſubtracting the Time of Obſervation 4 Hours, 


the diſtance of Time from the Meridian below the Pole is 4 Hours 10 


Minutes, which in the Table gives o Degrees 55 Minutes, which added 


to 52 Degrees 10 Minutes gives the Latitude 53 Degrees 5 Minutes North, 


we 
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A Table of the Latitudes and Longitudes of Places, accounting 
the Longitude from the Meridian of LON DON. 
Note, When the Latitude and Longitude of an Iſland is given, the middle of the Hand 
1 is meant, except ſome particular Part of it is expreſſed. 
| * | | Latmde Lon it | A Latitude Lon At. 
Faces Names. | North E pu w. Places Names. North E 2 
The Coaſt of ; 
England, D. M, D. M | D. M. D. M. 
Erwick — 565 48 1 W Aberdeen 0 10N 1 4 00 
Newcaſtle — 55 12 1 3560 Dundee % 28N| 2 48 
54 33 | 1 2;W Edinburgh —— 55 58 NI 3 12 
$3 45 % 13 E a. * 
52 45 1 45 8. 2 The Coaſt of Ireland. ; 
51 32 00 o Dublin | £2" Bu 6 1 
51 25 | 24 E:\Wexford —— — 52 20% 6 20 
F WE ou 
5 35% 1 23 (Cock ————|;r 545) 288 
50 30 8 2 35 Cape Clear og 51 18 11 158 E: 
EF . .. 
TTT 
50 68] 5 o Slime Head — 53 oo 1; 8 
Lary Scil 149 57 6 - 40 (| -ondonderry — , 1 7 
r 6 ook. 
Brite and | 3.25 + 40=| The Coaſt of Holland and Flanders. 4 
St. Davi t — — 
t. vids Head 51 58 | 5 228. Scaw — 57 30 10 20 
Barſey Iſle — 52 44 | 5 09 |Helighland ——— 54 24 | 8 30 
53 23 4 50 |Hambrough —— [53 41 z 10 35 fr 
| ———|53 203 o |Embden - —|53 517 308] 
like» 54 17 } 3; 30 he Ely — 53 15> 2 
=—====154 teren 6 Ir 
D Amſterdam—— 52 238. 4 . 
The Coaſt of Scotland. IRBotterdam— 51 5584 30 
| 70 rods 4 0 
F 
an IRE 
38 208. % 200 The Coaſt of France 
"97 g 9 453 |Dieppe 4 
— [58 34S 5 1099. Cape de Hogue —-| 49 
— | 10 3 228 |Caskets —-= 
etland S. Point -- fo 4*| 2 og [Guernſey =——— |49 
_Buchaneſs 127 35 [i 33 [Paris . ——}48 
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Tan 5 A Table of Latitude | and nd Longitude : 0 | 
cad — Latitude | Longit. | " 
24 — 4 ; Latitude | Longit. 1 
Places Names. North | | 1 — 1 ' Places Names. North 77 4 | 
">The Coat of. | n ns - "Fr | D. M. D. M. g 
{France & Por-us al. D 1 we 1 2 9 5 
| 1 955 6 8 |13 35 
Morlaix e bathe 48 33 ü 3 34 2 — = - 412 10 . 
Uſhaut e Ya 48 a 20 5 4 Lepanto 8 38 10 22 52 
b a 48 N. | 4 4 Cape Marapan 1 36 33 22 41 . 
penn ark * — 12 4 214 Cape Sr. Augets — 36 32 23 565 
„  — — - 147 18 : 41 Athens — 38 5 13 5? 
Nan ——— 147 1 Martelo S. | <4 
Iſland Dieu ——— 46 34, 2 LY . mT 9 
le of Ree — — [46 r 2 Cape Monte ancto 40 268 24 57 8 
R-chel | +714 oo > th _ 7 |[Galipoli ——— [40 335,27 2 81 
zourdeaux 44 50 © 8 8 Conſtantinople — 41 or28 502 | 
rg —— . 9 Y al Smyrna 38 28 8.27 2554 
pe Orregal —— 43 408.7 33 Epheſus— 38 18 27 $3 
pe Finifter ——— 42 51 8. 3 a — 136 30 f 32 40, i 
{ports 40 1044.9 198 Scanda on |36 34 30 30 
—— 0 20 f. Tripoli ——_—— 386 36 5 
Rock of Lisbon — 38 45 f 2 [Alexandria — 31 1 30 19 
ape St. Vincent 37 2 2 6, Cape Ruſato 32 1 21 25 4 
ain > —|30 33 7 [Cape Meiurato— 32 2 % 7 
ape Trefalgar — 36 10 | 6, 6 Filer z 37 f 1% 
4 il 25 Cape Bona r 7 EF þ 
enn. — % 2 | 8-14 | 
The Coaft on the Main Coativent Algier — 3% 0 7 [ 
ERR Be within the Strain — |Cape de tres forcas 35 30 2 4 
\ | It | Tetuan —— — 35 27 [ # bet 
Gibraltar g_— 39 5 5 47 . Ceuta — 35 : 54 4H 
Tape de Gat —— 36 255 45. [Tangier — A: e 35 2 Þs * 1 
Minorca —— 139 335 5 3 r 
paul e ee | | 1 
pe Martin —— 38 | Si 3 | 1 
Barcelona ——— 4 2E 2 13 Hands within Ras Straits. Seb 
Marſilles —— 143" 33315 278 On 
Toulon #4 0 A ch 2 dran — — 65 7 2 29 | 
% x dy 4 10 — ; 1 l 
# #797 BA 28 3.10 35 K Formentaria —— |38 33 . 
1 1 54812 290 vica— 138 5024 4. 40; 
* 3 5 519 114 19 Majorca — — 39 39S} 3 3 3 
— e 8 {PorrMahon — . 59 
N a el [Guttirrs: 4 f 40 
Fob Et — n Sardinia South End 36 5459 12804 
"Sk Mary. 0 . , [29-9 6 ersten Nonth Fat 4 36 9. 59 | 
; o 1 | | . ann. 7. * 
4. & J ö _ 4 
EE. << | % 
I IT, crate — 
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l 4 "Table of 1 Latitude and Longitude. | 


j | Lud Lonpit 7 Latitude 
| Places Names. North JE. wor Places Names * | NT 8 
Iflands withia ine 

Straits. M. | . 


9 
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8 
WJ ö 


. | CHO Cape 3 Points 
Gorgona — ——[43 34 | 9 35 [River Volta 
Captta —— — 43 3 [10 27 River Formoſa — 


Lilboga ———————|42 45 li o Cape Formaſa — 
Meſima — — 38 7 E 20 New Calab ar, 
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2 — 1 — — 5 - 
5 e : oo — 5 * a e * . 
1 „2 ͤĩð7?;?1ꝑJ v ·˙ rs Co apt . ff 2 Pre” - 
. r * 1 8 7 * 5 #54 og : - ot 0 
F 5 Sat RA q 44 4 
„ , oe HS org . * $45 WG we, 6 
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Maritimo 38 12 7 9 FOla Calabar 102 
(Cape Paſſaro 3 36 38 7 is . 42K rage > 15 Pace | — Q. | 4 ? 
Caf bee - | 122. 2 = DD OO Þ | A 
Zephalonia — 38 15 21 oN. Cas med SS antes, 1 
2 ante 37 468 21 145 oe * 5 40 f. 3 
ß 0 nd L244 3 
mnes +—— 39 59825 37 [Cabe d . 8. 1 
25 Scio — — 38 22 Q 26 12 ape It. Thomas — 24 10 
C. St. John Weſt z F C. Bona Eſperance 34 29 f 
end of Candy „ ee hs be e 
Solomon, E | 8 — a——]2.44—8 
Ind e 5 CPL Weſtern Iſlands, 
Rhodes age — 136 27 23 5 1 
Weſt end of C rus 34 57 22 23 |.orvo. —— — f 
YP 3 | 790-4 | 39 _ 
21 of Cyprus [35 31 33 ©. Flores. — —— [39 307 
. * 2 | % 3 Fy al — _ 38 32 2 
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| | t George | 
Tiny oa! an and Guiney, jſercera  ——- 38 438 
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ee 0 Jo r * — 


| * 8 — Ir, Maries 17 
8 Cope tt 8 1 $ 9 a ES 
Ja 34 25 | ö f 
Cape Cantin 32 36 f 9. 10 5 The Canary Iſlands, 
Cage de Gear ——»+— 30 37 $10 — — pies 5 
Cape Bajadore— 26 4 3. is 38 1 1 | 
| Cape _ — |23 412.15 so 2 —— — 4 | 


| [en ©, —— [15 288/16 25 Comer —— 28 6811 
| [Cape de Verde —- 14 4817 2 
River Gambia 
Sierraleona—— 8 36 2 
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72 A Table of Latitude and Longitude. 
= Litude | Longir. | Lati 
| Places Names N er s. E. of | Places Names, | N. or 8. 
| „ in i D. M. D. M. | - 5 4 . D. M. 
St. Antonio 17 24 |25 12 Viſagapatam—— 17 43 
St. Vinceut —— 7 14224 49 Cape Palmiras— 20 42 
St Lucia 17 28/24 45 2 Bengal — 
St. Nicholas 16 543.24 38 [Cape Negrais ——|16 23 z. 
Brava ———14 284 20 Malacca 2 123 
Leg) —— 14 568 (24 25.5 Siam Entrance — |14 187 
Ile of May ———!15' 148 23 o&|Cochin — |14 5 
Ille of Sal --——— 6 38 z2 56” Canton —— — 23 88. 
Bonavilta 116 5 zz 42 [Amoy or Quemoy 24 35 
3 | 1 24 Laimpo 209 59 
| Nanquin ———— [22 55 
Southern Iſlands. | | 
it, Matthew's - |: 3oS| 6 1W Iſlands in the Eaft-Indies. 
= - \ſcenfion ———| 7 20 $113 15W | | | 
1 St. Helena ———|i5 56 80 5 9 5 | | py 
bl 3 mn : 7 Is | 5 E Madagaſcar 2 S. end 25 47 ö 46 10 
wy ET 2 E Ditto Nend 12 10 [51 & 
» EET 65, l 23 
by | | Comero 1 3 40 843 50 
: St. Juan de Nova — 16 308.42 40 
The Coaſt on the Main Continent alla 6 0: 4 
in the Eaſt. Indies. | Diego e eee £9 508. 61 30 . 
Romeras de Caſtela- 28 45 Z |67 17 K 


Cape Lagullas —— 34 54 8]21 20 | Amſterdam (mas[38 
Cape Corientes — 23 40 $139 17 | Fr. Brandon 
Moſambique— is 4 S[41 10 Diego Gratioſa——|. 8 40 68 
River de Fuegos —| © 148841 15 [Quabella — —— | 


E 3 53 2 368 
Cape Baſſos 4 6 |47 38 |Baſlasde Chagos — 6 55 168 459 
; pe Guardefoy — i 44 |51 20 E Vas de Diego ey o 20 72 o 
pe Roſulgat — zz 41 50 45 Maldivia EN 7 14873 4 
C. Muca 23 3219159 45 S. ends © 25 [76 22 
Buſcro ——-—|29 450149 20,2 Malique — 9 3 72 58 
Jurat —— 21 103.72 25 *|Sacatra = 12 21854 5 
Goa — |'s 1 50 [Abdeleur—-——|12 4375s 34. 
Gallecot ———— [:11 168|75 30 | ; | 
Cochin — ———| 9 548175 55 
Cape Comarin — 7 56F[77 25 
Fort St. George — 13 4 80 32 
De Point 15 n 
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A Table of Latitude and Longitude. =_ 
[rg Ras EE e | PESTA 
are ä | | 1 . | 5 c | . | 
| Iſlands in the Eaft- | | | The Coaſt of Am- Ip 
a Ind ies. : D. MP. M. erica in the 8. dea. D. M 0. M. 
C. Galloin Zeylone 6 2 81 15 Cape St. Sebaſtian— 42 45 
Vas de Amber oO © 52 30 [Cape St. Lucia ——|23 207 
Audaman —.—. fis 10Þ | 93 32 |CupeCorietes — 119 408 
E 10022 ARS = 208 

| 15 
Verkin's Iſland -— 2 22 94 45 |Guartimala 5. *þ 
Naſſau Iſland — 2 54 9 2 | Panama — — 68 - = 
Bencola — Wi +4 _ ; Bay Bonaventuro — 3 24 8 
Sumatra 8 E. End- 5 22 [r05 10 [Uland Gallopega —| © „ 
3 ey LE 
E 6 30 2 104 : Aricas ES 118 29 f 
Bantam in Java — | 6 11 log 55 [La Serena — 2 
8 . * | | 9 08 
RR rn f ; 98 j106 46 - — 33 15h 
ava N n 3 32 8 11 ; 0.585 PAAICIVIA -—— ooo | | -4 
Straits of Sundy —| 6 _= 94.2 < | Port Steven 32 | 8 2. 
Banca South bd 91.3 20 106 452 Cape Victory 52 725 
Borneo South Point 3 54 113 378. [Cape Horn —— 55 58 
Banda Iſles—— 4 55 127 17 | R 
6 South End} 5 10 119 7” : | 
Celebes * | 
|Mindano Was a Ro * bs 1 e n from Cape Horn 
Borneo North oint 7 10 8 "os | d ” 
Laconia f Ng. . 30 f 20 10 5 . 80 
pot. is 354/120 5 Magellan E. entran. (52 o 
River ulian 48 40 | 
Cape lanco near 6 
K. Camarones 5 30 
Buenos Aires, Or ö f 
| R.Plare ——— 3% 35 
River Grand -— 3F.. 58 
St. Catherine's — 27 35 
Cape Frio — 23 o 
Spirito Sancto 19 59 
Los Abrolhos — 18 15 8 
Bay Fodor Sanctos |12 46 
. St Franciſco —|' 10 50 
Pernambuco 8 13 
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8 A Table of Latitude and Longitude. 


| nude Longit. \ ; ? Latitude Longit 
n Ter. | Wa. Tunes "uae. | North Wer . 
- The Coalt of M | ' I-D 
{Cape St. Auguſtine] 8 35 8 20W|St. Bartholomew —|i7 452 62 6 
Cape Roque 5 08 35 eee s 2 
Triſtian D Acunhaz7 5 813 24 [Anguilla —— 18 17 62 13 
Frrinidada 2 30 ${ 39 oW|Virgii's ——— 18 30 Z 63 25 


a 8 Sr. Cruize 


— % 52303 308 


i | [Bieque - — a6 x 
_ _ ain Continent in the Weſt-Indies. |Forto Rico ot John's |18 30 K 65 37 > 
42 4 : es > Sy = ec e Lag 18 25 3.69 308. 
38 — | — | Royal Jamaica — [18 o 6 328 
8 na Fr 885 [49 — Eaſt Bed bf Cuba — 20 15 a a 
3 &i 5 th 18 ; o Havanna 22 40 82 55 
ronoque 8 15 2 30 > ol Bay Hondy —— |22 45 83 40 
C. Conquibaca — 12 40870 424 Cape St. Antonio 1 45 [85 32 
Carthagena — 10 28 75 21 | | waa | 
Scot's Settlement — 8 zoM178 43333 ; a Rn: 
[Nicaragua Entrance 11 25 2-184 15%. Bahama Iſlands. | 
Cape Catocha —— 21 108186 108 55 
N ane 19 309902 10% | e A 
a Vera Cruz. ——|19 12 97 48 CE FOE 
Eſcondido 30 20 89 30 n | 5 35 . | 
Cave Florida | | North Point ? 833 
ä r of Shams Baok $177. 5? 175. 35] 
3 | | | rag Ifland —— g 50 79 26 
4 ; IAbaco 8. Point -— 26 o' 6 1 
A F< The Caribbee Iſlands. Harbour * — 5 15 
. Androſs N. Point — 25 10% 78 co | 
= þ | : > | Providence ———|25 oF: 4 5 
Trinidada 10 15. 160. 17, |Elcuthera S. point 24 40 3.75 565 
„Tobago W. End —|1: 10 [5g 10 [Cat Iſland — 24 3525 75 98 
Granado —— 11 57 [60 20 3 Iſland— 24 39174 35 
Barbadoes— 22 58 2I[58 50 Rum Key —— 23 45 3 74 508 
| f 38 158 74 508 
St. Vincent 41 60 Exu E on 
| ent — 13 123 12S ma — 23 22g \75 55E 
t. Lucia 13 55860 4 Crooked Ile N. 2 8 


Martinico 14 437160 545 —— 4 56 74 125 
15 189-161 305 [Atkins Key 22 17 74 5 
| 8. 205 Meraparvouz [21 58 74 45 
? 461 54 &.| Atwood Keys — 23 10 | 
16 45 62 15” [French Keys ——|22 


* 1 
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A Table of Latitude and Longitude. 5 oh 75 | 


„„ _—— 


e Latitude Longir. SE —Larimde Longir. 
| Places Names | North | . Places Names. | North E OW 
. Robam | | Þ+ The Coaſt Hudſon's, 4 ao | | 
| 5 een D. M. D. M Bay and Straits. | D. M | * * 
Hyneago W. End — 20 72 73 46 ( Suttons Illes —— 6 25 66 27 
Caicos Bank — FT 0 2 * e 62 10 75 35 
N. point —— 5: 350 7 15 S |Cape Walſingham— 62 35 77 55 
Turk's * * 21 35 2/70 89, Sag vas EB „ 8 30 
Abrolho N. point 21 35869 68 [Cape Jones ——— 4 55 78 58 
 [Platewrack ——<|20 1068 15'S Ruperr's River — 4 30779 26% 


Albany River —— [52 268 [84 50 g. 
The Cubb's 42 4 


„ — Obs 2 2 
The Coaſt of Con, Tiga. Mary- deere 2 CIP 18 81 


olina, Port Nelſon 10 8. 80 
land, Penſylvania, Neu-England, and Cape Churchill bs O 97 20 8 5 
New-foundland F © |C-Southampton —|61 558186 489] 

. bark Point — 64 30 82 55 

| | . _ [Nottingham Iſle — 63 30 79 53 

Charles Town — 2 7 


| . Ann's Foreland [63 48 74 45 
23 River $|3* #5 79 49 Ede Iſle — 
PE 


h Hatteras — 35 15 174 20 Cape Farewell — 9 45 ag! 45 l! 
| |Cape Henry 437 » [75 24 | 


ape Charles ——|37 16 [74 16 b „ pn: 

Cape Hinlopen —— 38 50 [74 56 | The Coaſt of Iceland, Greenland, Nova 
Long Iſland — 40 50 72 45 Zembla, and the Northern Iſles. | 
New York 4 58 7 53 G | - 

Cape Cod 42 18 pg. 99 1 : F 1 = 

—142 309109 53 Sound Roval oo $3 „ 343 | # 

43 $0 F. et 5 1 8 166 20 16 35 S . 

2 . e Back 65 27 20 28 3 

2 ; = 8 29 80 Merchants Foreland 63 25 7 5 F 

4% 558. . Halli erd 64 392134 43D : 

r y 

ye 15 35 th Grim's Iſland —— 67 15F\22 34%] 4 

8% 24 18 8 1 Weſtmania Iſles — 63 30 223 3 

48 5 32 = Iſles of Fero -—— 62 A — 1 

En |48 20 |52 8 ||Beerenbers, elde dou 4 4 30m] A 

47 32 |52 39 | Jobn Main lte 5 „ 8 [5 

46 40 fi 52 . [Horn Sound ——-|76 45 |13 368] + 

——|47 10 53; 23 [Fair Foreland —— 79 2 f 5281 I 

47 45 53 58 [Hacluit's Foreland 72 55 fl oof * 

| | | | | bf 
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E. ! Table. of Latitude and Ee a 


E * 2 
WW a 


7 
os 
"Sy 8 
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Places Names. — | . Places —— | Reorth. — 


FT The Coal of den | EY. 28 | A . | 
land, Greenjan | p e 7 £ * D. M. 
Nova, Zemb'a, & DM. . *. As D M % ah 
Northern Iflands.|. d "#4; s 3 F 


wt. 
* — 
* 93 


North Ca 3 71 105 25 5287 Coningsburg — 54 438121 3 


þ ; . * % k | * i | f 5 
Lee's Foreland "LEES 178 s 23 25 | Gottenburgh —— |;79 50 [12 15 


30 18 og | Valſterborn —— 55 28 f oo | 


Admiralt Ifland — 17 5 154 50 Calmer —— —— [56 40 116 35 
; Sho: x and = 4.4 o [61 20 Stockholm ——|;5 20 |19 30 


Candenolſe —|[6g 52142 35 % Wybourgh 


_ - +} 65 433135 14 F Petersburg ——— 59. $6 9 252 
e 30 7039 -© Narva — 9 278128 258 


Riga ieee eee 1 7 4 25 15 — 
Derwinda ———- - 15 2.122 65 


Danrzic - 54 220118 3 


Tromſound -—— 170 25 |15 30 Wisby in Gotland—|;7 30 118 30 


ore SW. Point 68 15 | 9g o Bornholm — 15s; 15. 


"IDronten ————|63 40 [10 15 |Stracllund 4 25 [3 16 


62 10 4 38 Lubec ———— {54 


North bergen 60 10 | 5 40 Anont; or Anholt 56 50 111 16 
Naze of Norway Ty „ 7 24 — or Leſnou—' 57 5 10 30 


Scaw — — 157 30 10 20 


The Ss in the Sound 8 Baltic, 


ETD — — 7 Ja 8 57 L 


Larwic ———— 58 '54N| 9 20 E 


iftiaha ——— 5 zoN ſro OE 


wy 11 459 | | 8 


„ 


1 The Latirades of any two Places being given coins tha Pifferenc 


of 


FA PX — 
* 


* 


of Latitude between them. 
Rate, if CAN Lariviates are both North, or both South, fabren& 


the Leſs from the AE: Wy the Remainder will be the Difference 


Latitude. 


Falun, if Plane n 4orought " Logrihms, « and by 
| Gunter' $-Seale. 
'Þ R O B. L E M * 


FT HE Courle and Diftance being given; 3 to find tn Difference 55 
Latitude and Departure. 


Example. Suppoſe a Ship-ſails South Weſt by South 382 . and. | 


the Dives of Latitude and Departure are required. 


” In the Rigbt-angled Triangle ABC. ; 
AC repreſents the Diſtance failed. $i 
AB the Difference of Latitude. | 
BC the Departure, 
, BAC Pa Angle at A) the Angle of the Courſe. 
ACB (or. the Pon. at C) the Complement of the 
3 Courſe to 90 deg. | 
* BT, 


 Charaders fed in Navi gation * Aſtronomy. 


8. Hands for Sine. ; 7 
T. for Tangent. | e519 
S. c. Sine Complement. T. c. 8 Complement 

The given Sides and Angles of a Triangle are marked with a daſh (7% 
The required Sides and Angles with a Cypher thus „„ 


The Operation Ly Logarithms. For the Difference of Latitude. 

To ths Diftance tiles. 32 Aimed. - — — — 2.5 5558 
So is the S. c. of the ſe 56d, 15m. ——— — . 9.29844 
To the Difference of Latitude 317.6 Minutes maen—_ 76000 


For the Departure. 
As Radius — — — — — — 0000000 
To the Diſtance failed 382 Minutes — — 2.582063 
So is the S. of the Courſe 33d. 46m. — — — 224222 
To che Departure 214.2 Minutes — — — 3 


e ation by Gunter's Scale. 
-. One Foot ofthe Can es being in the Radius, or 8. of S Points; extend 
; the ather to the Diſtance 382 Minvees, the ſaid Extent laid from B. Courſe 
3 Points will reach to 212.2 Minutes, the Departure from the Meridian, 


and the Compaſſes kept at the ſame Diſtance will reach from the & e. Covrle | 
ROB. 


s Points to 31 7-6 Minutes, the Difference of Latituce as above, 


— 


" Plane Sailing. . 77 
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the Difference of Latitude be 219 


* 


Plane Sailing. 


PROB. U. The Courſe and Difference of Latitude given, to find 
the Diſtance and Departure. | | 


- Suppoſe 'a Ship fails WSW vil | 


Leagues, and the Diſtance and De- 
Pans 12g 


.G 


| eration by Logarithms. For the D ance. 1 
A. the S. e. of Ti rr 22d. 3om. 


* 


B ; 
1.5 


* 


Jo the Difference of Latitude 219 Leagues — 370444 
So is Radius — — — 10000000 
To the Diftance, which is 572. 2 Leagues ——— —— 2.7 5760 

| Fer the ene | 
As Radius — — 10. oooοο0 
To the Diſtance 5 2. 2 n found before — 2.757548 
So is the Sine of the Courſe 67 deg. 30 min. — 9.965615 
To og Departure 528.6 Leagues — = 16-23 3163 


By Gunter. 

The Compaſſes being extended from the S. of 2 Points, the Comets: 
ment of the Courſe to 219 Leagues, the Difference of Latitude, will reach 
from Radius 8. 8 Points, to 572.2 Leagues, the Diſtance, and the ſame 
Extent of the Compaſſes from the Sine of the Courſe 6 Points, will reach 
to Be 5 .6 Leagues, the Departure. 


ROB. III. The Courſe and Departure given, to find the Diflance 


and Difference of Latitude. 


Suppoſe a Ship fails North Eaſt by 
Tad. and her Departure be 220 Mi- 
"  Hutes, the Diſtance and Difference of 
— Latitude required. E 
A | By Logarithms. For the Diſtance. 
. of the Cents 36 deg. I5 min. — — n 
To the Departure 220 Minutes —B 143 


5 ee e 


So i 18 Radius — ts — — 10. OoOOOO 
88 * 264.6 Minutes; !üͥo — . 422577 
Fer the FED of Latitude. | 
| A8 Radius 


To the Diftance 264.6 Minutes —— — 2 422590 
0 is the S.c. of the Courſe 33 deg. 45 min. —— | ——— 9744739 


To the Difference of Latitude 147 Minutes —— —— — 72. 167329 


18 - By Gunter. 


The Extent of the 88 from the 8. of the Courfe 5 5 Points 


10 * —— 220 nn, will reach from Radius S. of 8 Points, 


Plane ates. | CUTE 79 
to 264.6 the Diflance; and the ſame Extent of the Compaſſes from 8. 


1 3 the Complement of the Courſe, will N to the Difference of 5 


titude 147 Minutes, as above. 


PRO B. IV. The Diſtance and Difference of ba given to 
find the Courſe and Departure. 

Suppoſe a Ship ſails between the North and the Weft 
206 Miles, until the Difference of Latitude be- W7 
Miles, the SOR. — . required. 


By E For the ct. | 


As the Diſtance 206 Miles — — | os _— uh 186) 
To the Radius eee eee — 


So is the Difference of Latitude 197 J 3 ea 2.294.466 
To the 8. c. of the Courſe; which is N. 174. oom. e 9. 980599 


For the Departure. 


FP the Radius s 
To the Diſtance 206 Miles 


— — 2.313867 


So is the S. of the Courſe 17 deg. 00 min.. — — | 


To the Depaiture 60.23 Miles | 
By 8 | 


For the Courſe. The Extent fe from the Diſtance 206 Miles, to a Diffe- 
rence of Latitude 197 Miles, will reach from Radius 8. go deg. to the 


Sine of 73 deg. oo min. the Complement of the Courſe, which ubtracted 
from god. is 17d. oom. the Courſe N. Weſterly, or N. by W. half W. 
For the Departure. The Extent from Radius S. god. to the Sine of 


the Courſe 17 deg. 00 min. will reach from the OR 206 Minutes, to 


the Deparure 60.23 Minutes, as aboye. 


PRO B. V. The Diſtance and Departure given, to find the Courſe 


and Difference of Latitude, _ 

Suppoſe a Ship fails between the South and the Weſt - 
247 Minutes, until the Departure be 197 Minutes, 
7 W the Courſe and Difference of Latitude. 8 


cient . N * $ 
9 | ee Por the Courſe, 


| As the Diſtance 247 Minute:. . 2.392697 


To the Radius 
So. is che Departure 197 Minute-. = - 2.294466 
TY the Sine of the Courſe * 52 deg. 54 min. u — 91760 


A 


— — — 10.000000. 


— — m— 10,.000000. 
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So js the S. c. of the Courſe 37 deg, 6 min. 


So is the Radius — —— 


To the Diſtance 252.5 League Ny. wed 2.402088 * 


Fr the Difference of Latitude. | 


As Radius — WIR WWW o. oooooo 


To the Diſtance 247 Minutes r 


— — — 2.392697 


To the Difference of Latitude 140 min. — — — 72.173104 


Ss . | 5 | 
For the Cons The Extent of the Compaſſes from the Diſtance 247 
Minures, to the Departure 197. Minutes, will reach the ſame way from 
Radius S. go deg to the Sine of the Courſe 52 deg. 54 min. South Weſt- 


erly, or South Weſt three quarters Weſt. 


For the Difference of Latitude. Thg Extent from Radius S. 90 deg. to 


8. 37 deg. 6 min. the Complement of the Courſe, will reach the ſame 
way from the Diftance 247 min. to ihe Difference of Latitude 149 min. 


PROB. VI. . The Difference of Latitude and Depature given, has 
find the Courſe and Diſtance. 0 | . 


A Suppoſe a Ship fails between the South 
and the Weſt, until the Difference of La- 
titude be 154 Leagues, and her Departure 


2 1 5 z required the Courle and 


. 


2 —— pg The Operation by Logarithms. For the Courſe. 
As the Difference of Latitude 154 Leagues ' —— 2.187 521 


To Radu! — — — — — }0,000000 


So is the Departure 200 Leagues ——— —— 2.307030 


To the Tangent of the Courſe $29. 24m. South W.erly — 10.113509 
EET Roe ˙¹—m ee 
As the 8. c. of the Courſe 37 deg. 3b min. 


—ů + 
To the Difference of Latitude 154 Leagues ——— —— 7.187521 


—— 


Y a 


By Gunter. | 
For the Courſe; The Extent of the Compaſſes from the Difference of 


Latitude 154 Leagues, to the Departure 200 Leagues, will reach 808. 
Radius or Tangent of 45 deg. to the Tangent of the Courſe, 52 deg. 


24 min. South _— or South Weft three quarters Weſt. 
For the Diſtance. The Extent from the S. 37 deg. 36 min. the Com- 

plement of the Courfe, to Radius, or the Sine of 2 deg. will reach from 

the Difference of Latitude 1.54 Leagues, to the Diſtar e 252-5 Leagues. 


N 
E 


. 


Obugue Plane Sailing. 
PLOW: 


This Problem ſhews the manner of 
working a Traverſe; and is very uſeful in 
keepirg a Reckoning by Plane Sailing, 


2 


| Suppoſe a Ship bound to a certain Port, 
and fails firſt SSW, 40 minutes, then 8 W. 
60 min. then S. by E. 63 min. then WSW. 
49 min. then S. E. by 8. 56 min. the 
Difference of Latitude and Departure the | 
Ship hath: made, with the direct Courſe Wt . | 
and Diſtance is required. | 8—3 


The Oper ation by Logarithms. 
For the Difference of Latitude for the firfl Courſe. 


x 
„ 


As Radius — i — — 10. ooo 

We — 1.602060 

So is the S. c. of the Courie 67d. 30m. ((-— :.. — 9.905615 
To the Difference of Latitude 36.95 min. ³ĩ»b 71.567075 


To the Diſtance 40 min. — 


Fer the Dopartare of the firſt Courſe. | 


- 
L id % 6 ” ” 4 
f — eons. A a6. te e_—_ Ae. ate... a. ed _ * . 899 
— 


— 


To the Diſtance 40 min. —— — ——— 1.602000 


80 is the S. of the Courſe 22d. 3m. 2882840 
To the Departure 15.31 min. 41.184900 

The Extent of the Compaſſes from Radius the 8. of 8 Points, to the 
Dittance 40 min. that Extent in the Compaſſes laid from the Sine of the 


Courſe 2 Points, will reach to 15. 3 min. the Departure, and the Compaſſes 


being kept to the ſame Extent, and laid from the S. 6. Points, the Comple- 
ment of the Courſe, will reach to 39-9 min. the Difference of Latitude. 


In the ſame manner proceed to. ind the Difference of Latitude and De- 
parture for eaeh Courſe- and e IO OI found, place wb | 


Table as follows. 


got ee» 


| Plane Sailing. -— 
The TRAVERSE-TABLE. 
| Courſes. [| North. | South. | Eoft, | Wit. | 
1 35 * | | | | | ; - . 
CD, FR 
ISW. 60 ä 42.4 5 42.4 | 
8 by E. [63] 4 ' 61.8 12.3 1785 
WS W. 49 I 18.8 V 
SE by S. 50 456.6 „„ 1 
Di. Lat. 206.6 43-4 | 103.0 [ 
hel IB | 434 | 
1 3 Dep. \ 59.6 Ft 
: The Explanation of th TABLE. | ! 


In placing the Difference of Latitude and Departure in their proper 
Columns, obſerve, that if the Courſe be Northerly, the Difference of 
Latitude is put in the North Column; if it be Southerly, in the South 

Column; and if the Courſe be Eafterly, the Departure is put in the Eaſt 
Column; if Weſterly, in the Weſt Column. 2 
Thus having framed the Table, add up the North, South, Eaſt, and 
Weſt Columns ſeverally, whereby the Difference of Latitude appears to 
be 206.6 Minutes South, becauſe there is nothing in the North Column; 
The r Minutes Weſt, becauſe by ſo much the Weft Column 

9 


exceeds the then by this Difference of Latitude and Departure, 
And the direct Courſe and Diſtance as follows. | e 5 


The Operation by the Logarithms. For the direct Courſe. 


As the Difference of Latitude 206.6 min. — 2.315130 
So is the Departure 59.6 min. a — cc I. 


To the T. of the Courſe 16d. 5m. South Weſterly, becauſe } 
"the South and Welt Columns exceeds the North and aft | 9-460316 


Fi the Diftance: 17 
AS the 8. c. of the Courſe 16d. 5m.— — neem - 9.982660 
To the Difference of Latitude 206.6 min. — 237553 
So is Radius — — — 10*000000 | 


T's the Diſtance required 215 min. Ä!˖ñp˖2 2.332470 


LEY 


I 


1 


5 9 A 
. 


— 2 
to the Diſtance 215 Minutes, N TY 


PRO B. TI PHE Angles and AR the Sides | given, to find either 


85 1 Plane ye Sailing, 1 83 
By Guntar, N the e Comrfo.. | 


The Extent of the Compaſſes from the Difference of Latitude 206.6m. 
to the Departure 59.6m. will reach from the Tangent of 45d. (or 1 
to the Tangent « of 16d. 5m. the Courſe Wen 


N | 
- 1 L's * 4 * wy 5 9 | 
For the Diſtance 5 403 


The Extent from 8. 73 deg. 55 min. the Complement of the Courſe 1 Bo 
to 5. go deg. viz. Radius will reach from the Difference of Latitude 206.6m. 'B 


Oblique-angled Plane 7. riangles, a; in PROB LE MS. . 
of Plane - Sailing, and wrought by Oe” and | 1 
Gunter's-Scale. SI 


of the other Sides, 6 


E ramp. 


e there are two ports doth under one Meridian, 
2 Ship fails from the Northermoſt SE. 206 Miles, ano- 
ther Ship fails from the Southermoſt North Eaſt by 
North, a certain Number of Miles, and meets with the 
firſt Ship p; the Diftance between theſe two Ports, and 
the Diſtance failed by the ſecond Ship is required, 


"I In ibe Triangle ADE. h 

A and E repreſents the two Ports. AD the firſt Ship's $ 
Diſtance. E D the ſecond Ship's Diſtance, AE the | E 
Diſtance between the two Ports. BN + 


The Operation by Logarithms. Fer the Diane 3 the two Ports, 


As S. AED 339. 45m Co. Ar. o. 255261 5 .- 
To AD the firſt Ship's Diſtance 206 fin. 2.313867 #1 
So is S. ADE roid. 15m. which ſubtracted from 180d. 9.991574 ot 
To AE, the Diſtance between the two Ports 363.7m. 2.560702 _ 1 
In all Proportions where Radius is not one of the three given Terms | 7% 


to ſave the Labour of ſubtracting the firſt arithm from the Sum of? 
the ſecond and third, uſe Os Not 1 Ari ical of the firſt Kahr 


| $4 N Obligue Plane Sailiag. 0 


9, except the firſt towards the Right-hand, which is ſubttacted from 10, 
as im the Operation, theLogarithmic Sine found in the Table is 9.7447 39, 
wherefore beginning at the Left-hand, ſay 9 from ꝙ there remains 03 7 
from q there remains 2 ; 4 from 9 there remairs 53 4 from ꝙ there remains 


5; 7 from 9 there remains 2; 3 from g there remains 6; g from 10 there 


- ©-255261, which added to the other two Logarithms, and from-that Sum 
8 aba e Radius, the Remainder is the Logarithaic Sine, or Tangent required, 
5 And Note, to find the Sine of any Degree and Minute above god. ſub. 


the Supplement) is the Size required, 


0 B Gunter. For the Diftance between the tw | v . 


The Extent of the Compaſſes from S. of 33 deg.45 min. to the S. ADE 
78d. 45m. vir. the Supplement of 101d. 15m. to 180d) will reach from 
206 min. the firſt Ship's Diſtance, to 363.7 min. the Diſtance* between 


the two Ports, as above, 


| For the ſecond Bhip's Diftance. if 

The Extent of the Compaſſes from the S. of 334. 45m. to the S. of 
45d. om. will reach from 206 min. the firſt Ship's Diſtance, to 262.2 min. 
the ſecond Ship's Diſtance required. vos" 


to one of them being given, to find 
he po ge and the third 


Example. 
Suppoſe two Ports, whoſe Bearing 
is North Eaft and South Weſt, diſtant 
6 Miles, a Ship at the northermoſt 
. fails South South Eaſt, and another 
I. Ship at the ſouthermoſt ſails thence 
3518 Miles, and meets with the firſt 
$58 8 ip: The Courſe failed by the ſecond 
EL #2 GBp, and the firſt Ship's Diſtance are 


tum, which is found by ſubtracting each Figwe of. the I conribn from 


remains 13; So the Complement Arithmetical of the firſt Logarithm, is 


tract the Degree and Minute from 180d. the Sine of the Remainder (called 


. For abe Second Ship's Diſtance. ä 
—_ To AD the firſt Ship's Diſtance 206min. ———: — - 2.313867 
__- So is 8. DAE 45d. om. — 9-840485 
© To DE the ſecond Ship's Diſtance, 262.2 min. 172.4186173 


5 ppt bs | Too Sides and an Angle oppoſite 


required, in 


= 


329282 


to 


WOW». 3 


2 


I 
| 


Oblique Plane Sailing. 8 a 856 
In the Triangh A D E. | 


A Ee the Southermoſt Port, D the Northermoſt. 8 1 
AD the Diftance between the two Ports. | PLA. {® | 
DE the Courſe and Diſtance failed by the firſt Ship. | e 43 
AE che Courſe and Diſtance ſailed by the ſecond Ship. Ws : 8 
The Operationby Logarithms. For the ſecond Ship's Cuff... 


As AE the ſecond Ship's Diſtance. 518 NIN. ——— Co. Ar. 7.285671 _ 
To S. ADE bd. zom. — — 965615 8 
To 8 AED 44deg. 56min. — 1 Te 5 848981 


The 1 at D 67d. zom. and "ak ng at tE 44d. 56m. being added 
together and ſubtracted from 180d. gives 67d. 34m. the Angle at A, which 


makes neareſt 6 Points, and 6 Points reckon'd from the North Eaft to the bi 
Southward gives ESE. the ſecond Ship's Courſe required. 18 
| 1 e e by. 
As S. ADE 67d. 1 ——Co. Ar. 0.03438 - 


To AE the ſecond Ship's Diſtance 518m. — . 5 9 
So is S. DAE 67 deg. 34 min. —— 9.965824 _ . 
To DE the firſt Ship's Diſtance 518.3 min. BS TINS — 1.714539 ..,- - 


By Gunter. For the ſecond Ship 5 Ge. N 


The Extent of the Compaſſes from 518 min. to 8. 67d. 30m. we — os 
from 396 min. to S. 44 deg. 56 min. which added to the Angle at D, and 
the Sum ſubtracted from 1 od. gives 67d. 34m. the Angle at A, as above. 


For the firft Ship's Diftance. The Extent from 8. 3 


d. 30m. to 518m. 


will reach * 2151 34m. to 518. 1 oorm4, iſtance, as above. 
n 
oho Sides and the contained Angle given, to find 1 
e ee ee 5 


Example. 
Suppoſe two Ships fail from one Port; one fails 
NE. 140 Miles, the other South Eaſt by Eaft 115 | 
Miles, the Bearing and Diſtance of theſe two Ships ”_ 


is required. 
zr the Port, DA the firſt Ship's dic * 
tance, and DE the ſecond. 255 E 


Diff. 25 


K 


— —— 
— — — — — 2 ——— 1 


* 
_ _— N J 
. + Sis wat ' lens , _ a : 7 2 3 EIB * * 
* wa * N F d en. 5 LOND, = 7 5 N SY. as Ce . — 9 TY 4 7 TT * ” 
% - 2 . . — 2 . N * 9 — — 
_ 2 8 — > 4+ — . Ft 2 — ts — — rer > 
* 
. EL. 


ä 
#4 0007, jw — 


To the Difference of the ſaid Sides 25 min. 


8% © Oblique Plane Sailing. 


The Operation by Logarithms. For the Bearing of the cue Ships. 

As the Sum of the Sides AD ard DE 255 min, — Co. Ar. 9.593460 
— 1-397940 

So is the T. of half the Sum of their oppolite Angles 50d. 37m. 10.085698 
To the T. of half their Difference, which is 6d. 48m. —— 9.077098 
T he half Difference added to the balf Sum, gives 57d. 25m, the greater 
Angle AED. The halt Difference ſubtracted from it gives 43d. 49m. the 
I: fler Angle DAE. Wherefore the Bearing of the two Ships is N. Eafterly, 


. and South Weſterly 1d. 1im. For the Diſtance of the two Ships. 
5 —— Co. Ar. 0.074374 


As S. AED 57d. 25m. 


ToAD the firſt Ship's Diſtance 140 min. — 


2.146128 


80 is S. ADE 78d. 45m. — 5 - 9.991574 


To AE the Diſtance of the Ships, 163 min.. 22.2.1 2076 
By Gunter. For the Bearing of the two, Ships. . 

The Extent of the Compaſſes from the Sum of the Sides 25 fm. to their 

Difference 2 5m. will reach from the T. of the Half Sum of the required 
Angles 50d. 37m, to the T. of half the Diff. of the ſaid Angle 6d. 48m. 


In this Proportion by Gunter, the Practitioner may be at a Loſs, be- 


cauſe the Point T. 50d. 37m. would fall beyond the T. of 45d. was 
the Tangent Line continued : To remedy which, place the Extent from 
255 to 25, from the L. 45d. and it will each to the T. of 5d. 37m. then 


letting one Point ftand at 5d. 37m. extend the other to the T. of 50d. ' 


37m. this Extent place from the T. of 45d. will fall on the T. 6d. 48m. 
required. For the Diſtance of the Ships. 
be Extent from the Sine of 579. 25m. to the Sine of 78d. 45m. will 


trench from 140m. to 163m. 


P R O B. IV. Three Sides being given, to find the Angles. 
Example. Suppoſe there are two Ports both in one Latitude, diftant 536 


Miles; a Ship fails from the Eaftward 306 Miles between the South and - 


the Weſt; another Ship ſails from the Weſtermoſt 290 Miles, and meets 


with the firſt Ship, The Courſe that each Ship hath fleered is required. 


Let A and E repreſent the two Ports, D the Place where the Ships meet. 
A 1 This Queſtion is reſolv'd by letting 
a 8 7 fall a Perpendicular DB, reducing the 

: Oblique Triangle ADE, into the two 
Right-angled Triangles A BD and 
| 5 5 | EBD, then the Operation is as follows; 
Firſt, find the greater Segment to the Baſe BE, thus, 


* 
. 


As the Baſe AE, 536 Mile — Co. Ar. 7. 270835 
Jo the Sum of the Sides AD and ED 596 Miles 2.775246 
$0 is the Difference of the ſaid Sides 16 Mile 1.204120 


To the Dif. of the Segments of the Baſe, which is 17,8 Miles 71,250201 


. 
- * 9 ? 0 7 


OY = es TO. 


fi 
3 


To S.c. BED, ASC: Ol — 


| Oblique Plane Sailing 57 


The whole Baſe — —— — 536 min. MA 
- The Difference of the Segment i is ——— 12.8 
Sum s — TE 8 


< Ten fay, For the 2 Saß 5 2 e. 


0 DE the ficſt & Ship $ Diſtance OO MIN — —_=s 4483721 


To Radius ——— ————.— 10. oooooo 


80 is the greater Segment BE 276.9 9m min. — — 2.442323 
————— 9.950502 
The Angle at E is the Courſe from the , Weſt Southerly, ſo the firſt Ship 
ſteers South 64d. 51m. Weſt, or SW, by W. three quarters IO almoſt. 
For the ſecond Ship's Courſe. | 
As AD the ſecond Ship's Diſtance 290 min. =——— Co. Ar. 7 537602 
To Sine AED 25d. gh. ————————— ————— 9.628378 


So is DE the firſt Ship's Diſtance oa ——_— — 2.485721 


To Sine DAE 26d. 39m. ———— —— 79.651701 
The Angle at A is the Court FUR the Eaſt 8 ſo the ſecond 
Ship ſteers Yowth 63d. 21m. Eaſt, or SE. by E. 3 quarters E. nearly. 
| By Gunter. For the Difference 0 4 the 3 of the Baſe. _- 
The Ea of the Compaſſes from the Baſe AE 536 min. to the Sum 
of the Sides 596m. will reach from the Difference of the Sides 16, to the 
Difference of the Segments of the Baſe 17.8, with which proceed as before. 
For the fir Ship's Corſe, | 
The Extent from the Diſtance 306 min. to eater Segment 276.9 
min. will reach from Radius or Sine god. to Sine a 5Im. tho — 
ment BED 25d. qm. ys 
or the ſecond Ship's Courſe. 
The Extent from 290m. the ſecond hip's Diſtance, to 306min, the 


firſt Ship's Diſtance, will reach from the Sine 25d. 9m. to the Sine 26d, 


„the le at A required. 
enen 
Two Sides and their e law, 5g given, to find the third Side. 


Two Ships fails from one Port ps 7 ; the firſt ſails Eaſt 335 Miles to 
B, the ſecond fails Eaft 14d. 40m. North, 271 Miles to C; I demand 


how far they are aſunder, and what is the Courſe from the Ship at C, to 
that at B? | 


In the Triangle —_— > 
there is given. 


B 335 
C 271 + 80 required. 
AC 14d, 40m} A 


* 
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5 
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. i Sailing. 


Thie Caſe requires a double Operation. FOES - +» AR ns 
+ By the third Cale to find the Angles. THT 271 

By the firſt Caſe to > find the Side required. „%% 24 6ob - 
* I Dis 6. 

| | The firſt Operation. | 
| As the "4 of the Sides AB and AC 606 Miles Co. Ar 7.217527 
To their Difference 64 — 1.806180 
S0 is the T. of half Sum of the Angles 8 2d. 40m. — 0.890441 
To T. half their Difference 399. 221,— 79:91 4148 

By which you will find the Angle ABC, to be 43d. Bm. 
| The owns Operation. my | 

As S. ABC 44 18m. . Co. Ar. 0.163791 
To the Side AC 271 Miles — — 2.432969 

So is S. BAC 14d. 4om. — — 9.492465 
Vo the Side BC 100 Miles — — 42.000215 


The Angle at B is found to be 43d. 18m. and the. Line AB lying * 


Eat and Weſt, the Courſe from C to B is Et 43d. 18m. South, or South 
Tak 1d, 42m. Eafterly ; and the Diſtance 100 Miles, 


By Gunter. For the Angle at B. 
The Extent from 606 Miles the Sum of the Sides, to 64 Miles the Dif. 


| Cerence of the Sides, will reach from the Tangent of 82d. 40m. half the 
Sum of the unknow n Angles; to the Tangent of 39d. 22m. half their 


Difference, which 2 found, proceed according to former Directions, 
to find the Angle at 

Then the Extent "+ S. 43d. 18m. the Angle at B, to S. 14d. 40m. 
the Angle at A; will reach from 271 Miles the Side AC, to. 100 Miles, 
the Side BC; as above 

Thus much for failing by the Plane Chart; which being of ſome Uſe in 
ſhort Voyages, and a good Foundation for further Improvement, we were 
not willing wholly to omit; but. nevertheleſs would adviſe all that: take 
Charge. of Ships never to content themſelves with the Uſe of the Plane 
Chart only; being ſo apparently falſe in itſelf, and ſo unſafe for Practice: 
Nor are we under any Neceffity to. truſt to it, the Defect thereof bein ing 
now ſufficiently applies by Mr. Wrights True Chart, commonly cal 
Adercator's, the Projeftion. and Uſe of which (both in ſingle Queſtianz 
and Traverſes) are largely treated of, and rendered as eafy as the Plone 
Chart, in Atkinſon's „ ee Wilſon's Navigation, and now Corrected and 
Reprinted for J OUNT, and T. PAGE, on Tower-Hill, with 


many uſeful Additions, 1 the Lou Methad of 3 
the * at vow ; 
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A TABLE of DiFFERENC 


—— — 


| 


ä 


E. 
1 z Foint | 3 Deg. | 4 Deg: | 5 Peg. © 
E Dep|Lat| Dep Lat Dep. 
—1— —1— — 
x | oO. 1 o. ol o. 1101.0 oO. 11 1 
2 00. I 02.0] 00,1[02.0 [00.2] 2 
3 | 00.2] oʒ.· o. 00,.2[03-0 [00.3] 3 
| 4 00.21 og. o 00,34 04.0 ]00.3 | 4 
WE S corn res 
6 | 00.3] 06,0 | 00.44 06.0 | 00.5 61 
1 00. 4407. o 00. 5 07.0 00,6 7 
8 OO. 4 08.0; op > o8.0 20.7 þ p 8 
9 00.5] og. o oo. 6 og. o oo. 34 9 
13 00-5] 10-0] 00.71 32-0 [00.9 | Io 
11 00.0] 11.0 00,83 11-0101,0 | 11 
12 00. 6 12,0] 00.8] 12.0| 01,0 | 12 
13 1 00.7] 13.0] 00.9} 12.9 | 01.1 | 13 
14 00.7] 14.0 01.01 13-9 [01.2 | 14 
xs oo. 15-0 01,0 14.9 82. 25 
16 00.85 16,6|01,10 15.9 [01.4 | 16 
17 00.9] 17.0|01.2416.9 01.517 
18 00.9] 18.0 01.3117.9 [01.6 | 18 
19 01. e 19.001. 318.901.719 
2 2 4 24022 | 30 
21 01. 120.9 01.5 20.901.8 | 21 
3 03.1031-9|01,5[21.9 1.922 
23 01.24 22.9 01.0122.9 [O. 0 23 
24 24.001. 2 24,001. 3 123-9 | 01.714 3,9 | 22.1 | 24 
25 25.001. 225.0 01-3 24-9 | 01,71 24-97] 02.2 | 25 
26.001. 3 26.0 01.44 25.9|01,8}25-9 |02.3 | 26 
27 27. 0[0t. 327 · [01.44 26.9| 01.91 26,9 | 02.4 | 27 
28 28.0101.4128,0| 01.51 27.9|02.0*7.9|02.4 | 28 
29 29-0 [0144 129-0 |o1.5] 28.9 | 02.0] 23,9 | 02.5 | 29 
— 7 $39-0[01,99 39-9 [01.6 29-9 | 02.1] 29-9 02.6 | 1.39 
| 31 31.0 Oleg 31.001. 6 30.9 O2. 2 30.9 02.7 31 
32 32.001.632. 001. 31.9 oz. 2 31.9 | 02.8 | 32 
33 33 · 01.6 30 2.3 32.9 02-3] 32.9 02.9 33 
34 34-0] 01.71] 34*0 [01.3] 33-9] 02:44 33-9 | 03-0 | 34 
36 36.0 ol. 836.0 [or. 35-9| 02.5} 35-9 | 03.1 | 36 
137 3201.836901. 36.9 0a. ö 36.9 03.2 37 
133 38.001.937 ·9 02.0] 37.9 02.71 37-9 [03.3 | 38 |. 
19 39.081.938. oa. cf 38:9 02.7 38.9 03.4 39 
r= ee 
41 41.0 [oz. 040.9 | 02.1} 40.9 | 02.9] 40.8 [03.6 | 41 
42 47.90. 147,9 [02:21 41.90. 011.8 [03.7 | 42| 
43 42.9 o bp 02.2] 4.903. 0142.8 [03.3 | 43 
44 43-9|02-2$43+9 | 02.31 43-9] 03.11 43-3 [03.8 | 44 
46 45-9102.3145:9| 02.41 45-9| 03-2445.3]04.0 | 46 
47. 46.90. 36.9 02:5] 46.9 03.3] 46,3 04.1 47 
48 47-9102.4 [47-9] 02.5] 47-9| 03-4147-3j 04.2 |-.48 |. 
49 48.902. 448.902. 648.903.448.804. 3 49 
[20 49: 02-5[429 [02-6}49-2] 03.5}49-8 | 04.4 | _50 
12 Dep (Lat ep Lat DepjLat Lat D ep] Lat JDepjLat | SJ] 
—. | —— — — — — 
89 Deg. Js8 Deg. 74 Poiniſ 87 Deg 186 Deg. | 85 Deg. | > 


* 


a 


of LATITUDE and DEPARTURE. 91 [ 
[I Beg. z Deg. I Point 3 Deg. | 4 Deg. | 5 Deg- By 
'P] Lat [Dep Lat. Depſ Lat |Dep Lat Pep Lat |Dep [Lat | Dep b=> x 
$I $1.0 00.9 [51-0 | 01,8] 50.g o. 550.902. 750,9 50.8 [04.4 51 
52 | 52.0000. 952.001.881.902. 51.902. | 51.8 [04.5 32 
$3] 53, ooo. 9153. or.8] 52,9 [02.6] 52.9 | 02.8 52, 804-0 53 
54] 54. 0 [o, 9 54-9 | 91-9] 53-9:[02-7] 53:9 oa. 8 33˙8 04,7 | 59 
55] 55:01:20 55:2 | 22:9] 54:9 [22:21 54:9 | 22:9] 20104201255 
þ 56] 56.0|01.0 $56.0 | 02.0] 55.9 [92,7] 55 9| 0249 55,8 [04.9 | .50 
37 57. 01.0 57-0 | 02,0] 56.9 102,83] 56.9| 03.0] 56 56.805. 9 57 
58 58.0 01. 0 58.0 | 02.0] 57.9 192.3] 57-9 | 03.0 57.8 [of. 1 58 
59 59.001. 0 59-0 | 02.1] 58.9 [0,958.9 04.1 58.805.159 
Delle 59-8|05.2 | bo 
61 61,0j01,1Þ 54-0 | 02-1] 60.9 [03-0] 60.9| 03.2 60.8 [05,3 | 61 
6262.00. 62.0 | 02.2 [61.9 [03-0] 61.9] 03.2; 61.8|05 4 | 62 
6363.01. 163.0 oa. 262.9 03 162.9 03.3 62.8 [of. 5 63 
64 | 64.00% 64,0 | 02.2163,9 [93-1] 03-9 | 03-3 63.8105. 64] 
65 65.001. 1 65-0 02.3] 64-9 [23,2 64 9 03-4 64.8 05.7 "65 
| 66| 66.0 ol. 266.0 0. 365.9 [03-21 65.9 | 03.5 65.7105.8 | 66 
| 67 67.051. 2 67.0 [oz. 366.9 03. 3166.9 03, 5 66,7 [05.867 
68 683.0 [01.268 © | 02.4[67.9 [93-3] 67.9] 03.6 67.7105.9 | 68 
69 69.001.269. | 92-4 [68.9 [93-4] 68.9] 03.6 68.7 [06.0 | 69 
20 J. oo. 22% | 92-4 | 69.9 [93-4] 69.9] 03.7] 69.7 06.1 | 70 
71 71.001. 271.0 | 02.50 70.9 [93:5] 70.9| 03.7 70.7 |06.2 | 71. 
73 73.0]01-3173-0 | 02-54 72.9 [03 72.9 03.8 72-7106 4 | 73 
74 94.0j01.3] 74-0 | 02.6173 9 [93-6] 7339 | 03.9 73.7 [06.574 
2 De | 22:6 [24:9 [23:2] eee eee , 
76 75.01.3762. 77˙9 [93:71 75-91 04.0 75:7 [06,6 | 76. 
77 | 77.001. 3177. | 92.7] 76.9 [03-8] 76.9] 04.0 76-7|106.7 | 77 
78 58.0|01:4178-0 | 02,7] 77.9 |93-$[ 77-94 04, 77-7 106.8 | 78 
791 79.001.479, | 02-8] 78.9 [03-9].78.9 | 04.1 78.7 [06.9 79 
deen | 02:81 79.9 J 79:9] 04:2 79-7 [97:9 |_8o. 
81] $1.0j01.4{31-0 | 02.8 80.9 | 04-0 80.9 04.2 80, 0,1 81 
82 82. 001.487.902.981. [04-0] 81.9 | 04.3 81.707. a2 i 
83| 83.001. 582.9 | 02.9] 82,9 [04-1] 82.9] 04.3 82.7|07.2 | 33] 
84 84.001. 5 83.9 02.9 83,9 O04 · 1 83.9 04.4 $3.7 07,3 84 
85 | 85.0/0r-5)8%9 | 03:0) 84.9 [24:21 34-9 04.4 84.7 [27-4 | 35 
586 85.001. 585.9 | 03-0] 85.9 [942] 35-9 | 04.5 85,70%. 536 
| 57 87.0j01.5| 6.9 | 03-0] 86.9 [04-3] $6.9] 04.6 86.70%, 687 
| 88] 88.001. 582.9 | 03-1] 87.9 [94-3] 57.9| 04.6 87.70%. 788 
89 89.001. 688.9 03-1] 88.9 04.488.904, $8.7107.3 | 39 
1.22 | 99.0[01.6]39-9 | 03:11 39-9 [24:4] 39:9 | 04-7 3] $9.7197.8 22 
191] 91.0|01.6]90.9 | 03-2] 90.9 | 04-5] 90-9] 04.8 06.4] 90.7 {07.9 | 91 
| '92 | '92.0|01.6[91-9 | 03-2] 91,9 [04:5] 91-9| 04.8 06.491.608. 92 
9393. 001.6 92.9 03-2 92.9 [04:6] 92-9 | 04:9 92.6]08.1 | 93 
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1 65.8 04-5145.7 [04-3] 45,7 [05.61 45-6] 06.4 [45-5 | 06.7 | 45:4 97.20 
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87 Point | 6 Deg. 7 Deg. | 8 Deg. | Point] 9 Deg. S 
| >| Lat [Dep| Lat | Dep] Lat |Dep|Lat | DepLat [Dep|Lat | Dep | 
3! 50.3 05.0] 50-7 | 05,34 50.6 06. 2 50.5 07-1 50,4 0. 5 59-4|08.0 | 5? 
152 51.7105.1] 51-7 | 05-44 51.6 [06.3] 54.5 | 07.24 51.4 [07.6] 52.4| 08.7 | 5* 
53] 52.51o05.2 | 52-7 | 05-5] 52,6 [06.5] 52:5 | 07.4 | 52.4 | 07.8] 52,3] 08-3 | 53 
54| $3,7105-34-53-7 | 05-6] 53-6 [06 6 53.5 | 67.51 53.4 [07.9] 53-3984 | 53 
[45] 54:7 [£828] 54:7 | 25:71 54:5 [26:2] 54:5 | 07:7 [54:4 | 23:20 54:31 28:6 1.22 
56 55.7 05-51 55-7 | 05-9] 55-6 |06.8f' 55 5 0748|55,4| 08.2] 55,3] 08.8 | 5® 
57 | 56.7|05-6| 56-7 | 06,0] 56.6 [06.9] 56.4 | 07.9 | 56.4 | 08.4] 56.3] 08.9 | 4 
58 57.75. 757.7 | 06.1] 57.6 [07.1] 57.4 | 08.1} 57.4 | 08.5þ 57-31 09-1 | 5 
59 | 58.7 [of. 858.7 [06.2 58.6 [07.2] 58.4 | 08.2 | 53.4 | 08.7] 58.31] 09.2 29 
= | 59:7 125:9þ 52:7 | 26:3] 59:6 [27:3] 59-4 | 28:4] 59-4 [08:3] 59:21 29:4 |< 
61 60.7 [06.0] 60. 706. 4460.5 0. 460.408.560. 308.9 60. 209.5 617 
| 62 61,706.11 61.7 | 06.5 61.5 07.5 61.408.661, 309.161.209. 7 62 
63 62.7 [06.2 62.7 [06.6 62.5 [07.7] 62.4 | 08.8 62,3 | 09,2 | 62.2 09.9 03 
| 54 63.7 06.3 63.6 06.7 63,5 07.8 63.4 o8.9 63.3 09,4 63.2 10.0 * f 
[25 | 64.7126-4] 54:6 | 06.81 64-5 2.204 22. [ [09:5] 64:27 19.2 |=5 
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| 63 67.7 [06.91 67.6 | 07.1} 67.5 [08 3167.3 09.5 67, 3 | 10.0] 67-2| 10.6 63 
69 68.7 06.8 68.607.268. |03.4| 68.3 09. & 68.3 10.1 68.2 10.8 69 
29.7 [06.9 69-6 02.362.588. 569.3 09.269.219, 1.9 25 
71 70.7 07.070, 6 07.4] 70.5 [08.6 70.3 | 09.9]70.2| 10.4] 70-1] 11,2 | 7% 
7271.7 [%, 171.60. 571.5 [08.8] 71.3 10.071.210. 677.111.372 
73 72.6 [0.2 72.60. 672.5 [08.9] 72.3 | 10. 72, | 10.7 72-3] 11.4 4 73. 
7773.60. 373.607.2173 409.073, 3 10.373.210. 973˙1¼116 | 74 
5 | 74-6197-3074:5 | 27:8] 74-4 2224.31.44. 1.22 C5 
| 7*| 75.6109.4175-6 | 07.9] 7 5-4 | 09.3] 75-3 | 10.6752 | 21.1] 7 552 1, 76] 
77 | 76.6107.51 76.6 | 08.0} 76.4 | 09.4] 76.3 | 10.7 76.2 11.3] 76-1] 12, 77 
79] 78.6107.71 78.6 | 08.3þ 78.4 | 09.6]78.2| 11,6]78.1] 11.6] 78-0] 12.4 29 
32 | 79:6[07:3Þ79:6 8.0224 [29:7 [79:2] 2111 22 J 79-0] 22:5 U: 
81 | $5:6107.9 (0.6 | 08.5 | 80-4 69,9] 80.2 | 11.3[80.1| 12 gf 80,0] 12.7 | 3* 
3281.6 08. o $1.5 | 08,64} 81-4 | 10,0]81.2 | 13.4 [81,7 12.01 87.0 12,8 82 
$3] $2.6|08.1 $2.5 | 08.7} 32,4 [10.1] 82.2 | 11.682. 112.2 82.0] 13-0 37 
5483.6 08.2 83.5 08.883, 410, 283.2 11.783.112. 383.01 13˙1 EY 
30 84:6(08.3]84.5 | 08.9] 84-4 [20:4] $4.2 | 11.8[34.r 12.50 84.0] 13:3 |S 
86 35.608.448 5.5 09.085. 410.585.212.085. 1012, 6184.9 13-5 $6] 
87 | 36.6 08. 586.5 09.1] 36.3 | 10,6] 86:3 12.186. 12,8] 85,9] 13.6 7 | 
58 37.608.687. 509.287.310.787. 1] 12, 87.0 12.9] 86.9 13.8 ; j 
39 | 88.608. 88.509. 3188.3 | 10.8] 88.1 12.4 [$8.0 15:1F87.9] 23-9 | ©9] 
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91 | 90. 608.9 90.5 09.5] 90-3 11,190. 1 12.2 90.0 13.4 89.9] 14.2 | 97 
92 | 91.6]09.00g1.5 09.691, 311.2197. 12.8 91.0 13.54 90.9] 14-4 o* x 
'| 93 | 92.6|09.11 92.5 | 09.7] 92.3 [11.3] g2.1| 12.9 92.0 14,6] 91.9] 14.5 | 93 
94 93.509.293. 509.893.312.593. 13.1193. 13.8] 92.3\ 14,7 94 
222 [22:50 94-1 ee eee 
96 | 95-5[09-4095 5 737714372] | 99} 
* 96.509. 5196.5 10. 96.311.896. 13,596.14. 2 2855 15.2 2 1 
9® | 97-5109-6[97-5 | 19-2] 97-3 | 12-9] 97.0 | 13.61 96-9| 14.41 96.525.328 
99 | 98:5129.7198.5 | 10.34 983.3 | 12-1] 98.0 | 13.8}97-9| 14.54 97 815.5 2 
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> 50.2 08.8 50.1 | 09.7| 50.0 10.0 49.9 | 10.6 49.7 11.5 [49.5 2.3 = 
52 51.2 [09.0 51.0 09.9 51.0 10.1 f50.9 [10.8] 50.7 1.7 50. 512.6 52 
$53 [52.2 [09,2 52-0 | flo. 1 52.0 10.3 51.8 1.0 [57.611.954 [12.8 53 
54 53.2 09.4 53.00 10.3 52.9 10.5 [52.8 | 11.2 [52,6 [12.1 $52.4 [13.1] 54 
55 [54:2 [09:5] 54-21 12:5 [ 53:9 | 10:7 h53:8 [11:4 153:6 [12:4 153-4 [13:3] 55 
56 [55.1 09.755. ry 11.6 54.6 [12-6] 54.3 13.6 36 
'$7 [56.1 09.9 11.7 $55.5 [12.8553 [13.8 57 
58 [57.1 [10.1 12. 156.513.056.314. 0 58 
59 [58.1 10. 2 12·3157˙8[13·3J52˙2 [14.3 39 
2 e 
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63 62.0 | 10.9 13.3 (61.4 |14-2461.I | 35.2 63 
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56 6607104 1 3,7 [64-3 |14;8]64.0 76. 66 
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68 67.0 11.8 14.166.315. 366.0 16.5 68 
69 [68.0 12.0 14.41 67.215.5} 66.9 | 16,7 69 ; 
70 |68.9 | 12.2 14.6þ68.2 [15.7] 67.9 16.9 70 
71 69.9 12.3 14,8 | 69.2 16.0 68.9 17.2 7 
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8378.5 27.0 78.1 28.078.028 77. 29-74 77-9] 31-Y] 76,7 31.8 Bz 
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De, 


100,5 


oo. 
ot. 4 
01.9 
01.3 
02.8 


493-3 


Jo3-8 
42047 


2 
05.2 
5. 6 


106.1 


ob 6 
97-0 
9705 
os. o 
08.5 
os. 9 
29-4 
99.9 
10.3 
10. 8 
11.3 
11.7 
12.2 
12.7 
13.1 
13.6 


J 141 


140 
15. o 
15˙5 
16. 
16.4 
16.9 
1744 


117.8 
18.3 


: 19.2 | 
19.7 

40 2 

20.7] 


21. 1 
21,6 
22.1 
22, 5 
23-0 
23-5 


— 1 


Lat 


21 Points | 


Lat | D=p 
00.9 oc. 5 
01.800. 9. 
02.6 | 01.4; 
03-5 | 01,9 
4402.4 
05-3 | 02-8 
06.2 03.3 
07.1] 03:8 
07-0 | 04,2 
o8.8 | 04.7 
09.7 | 05,2 


12.3 06. 6 
13.2 | 07-1 


14-1 | 97+5 
15. | 08.0 
15.9 08.3 
16 8] 0y.0 
17.6 | 09-4 
18.5 | 09.9 
19.4 | 10.4 
20.3 | 10.8 
21.2 | 11.3 
22.1|LI1.3 


22.9 | 12.3 
23.8 | 12.7 
24 7 | 13-2 
25,6 | 13.7 
26.5 | 14-1 
27-3 | 14-6 
28.2 | 15.1 
29.1 | 15.5 
30.0 | 16.0 
30-9 | 36.5 
318117 o 
32.6 | 17.4 


11.51 06.1 


30 Deg IEzPointe 31 Deg. 
Lar | Dep] Lai | Dep Lar | Dep] Lax 
— — — 

00.54 c0.9 oo. 5 00.9 | oO. 6 00.9 1.00.5 
01.7 |91.,o0f01.7 [01.01 01.7 |01,0Jol.7| 01.0 
02-6] 01.51 02.6 [01.5 102.6 |01.6J02.6]01.5 
03-5 | 01.9 03-5 [02.01 03.4 | 02.11 03.5] 02.1 
04-4 | 02.44 04-3 [02.5 04 3 | 02-6] 04.3 | 02-6 
05.2 | 02.91 05.2 [03.01 05.1 [03.13 05.1103 
06.1| 03.41 06.1 | 03.5] 66.0 | 03.6] 06,0 |93.6 
$7.0 | 03.9] 06.9 | 04.0] 06.9 | 94-113 926.9 | 04-1 
07-9 | 04-44 07.8 | 04-5} 07.7 | 04-6] 07.7 | 94-6 
o8.7 | 04.8} 08.7 [os o 08.6|05-11 08.6 [05.2 


09-6 | 95.31 09.5 | 05.5 9.405 799.4 [95-7 
25 10.306. 210.3 


De, | 


8 218 ww l e Fi 


06.2 
06.5 11.206.711. 1 06.7] 13 
7.0] 12.0 | 07-2$12.0 | 07.2] 
13-1] 07.34 13.0107 512,9 07.7 12.9 | 07-7: 
14.0| 07.80 13.9 | 08.0] 13.7 | 08.2] 13. | 08.2 
14.9 08 2114 7| 08.5] 14.6| 08.7] 14.4 08.8 77 
15.7] 08.74 15.6 |09.0f 15.4 | 09.34 154 499-3 18] 
16.6] 09.2 | 16.5 | 29.5] 16.3 | 09.8 16.3] 99.8] 19 
£7-5| 09.7] 17-3 | 10-0] 17-2| 10.3] 17-1 | 10-3 20 
18.4| 10.2 18.2 | 10.5] 18.00 10.8] 18.0 | 10.3} 21 
19.2| 10.7] 19.1|11.0] 18,9 
20.1| 11.2{ 19.9 | 11.5} 19.7 
21.0| 11.620.812. 0 20.6 
21.9| 12.1] 21-7 |12.51 21.4 


22.7 12.6 [22.5 13-01] 22.3 
23-6| 13.11 23-4 | 13-5] 23-2 
24-5| 13.6 24.2 | 14-0] 24-0 | 
25-4 | 14.10 25-1 | 14:5] 24-9 
26 2| 14.51 26.0|15.0} 25.7 
27.1 15,0 26,38|15.5}26.6| 
28.0| 15.5 27-7 | 16.0] 27.4 
28.9 | 16.0] 28.6 16.5 28.3 
29-7 | 16.5 [29-4 |17.0] 29.2 
30-6 | 17.0] 30-3 [17:51 30.0 
31.5 17.631.218. 30.9 
32.417.932. 0 18.51 31.7 
33-2 | 18.44 32-9 | 19-0] 32.6 
34-1| 18.9] 33-3 | 19:51 33-5 
352] 19:4] 242 [ann 2t3 
35-9 | 19.94] 35-5 | 20-5] 35-2 
36.7 20.4 36-4 | 21-0] 36.0 
37.6 20.837.221, 5 36-9 
38.5 21.3] 38-11 22.0] 37-7| 


— 
* 


61 Deg. 


— 


60 Deg. 


LATITV DE of DEPARTURE. 


28 Deg. 
Lat] Dep 


48944 


46.8 


-47+7 
43,6 6 


56 | 49-4 


$0.3 
51.2 


15 5 


24.9 
7] $544 
25-8 
26.3 
26. 8 
27-2 
27.7 
28.2 


| 28,6 


29.1 
29.6 


30, o 


31.0 
31.5 
31.9 


132,4 


33+3 
33.8 
34.3 
37 7 
182 


35,7 
36.2 


36.6 


37.1 


79,0] 37: 


38.0 
33.5 
39-0 
39-4 


39-9 


40,4 
40. 8 
41.3 
41,8 


Lat 


45-0 
459 
46,7 
47.6 
43.5 
49-4 
30,3 
51.2 
$2.0 
52-9 
[$3 
54-7 
55.6 
56.4 
57-3 
58.2 
$9.1 
60,0 
$2.9 
61,7 
62.6 
63.5 
9 4 

5˙3 
66.2 2 
67.0 © 
67.9 
68.3 
69.7 
70 6 
71.4 

2,3 
7 342 
74-1 
—— 
7 $-9 
76.7 
77.6 
78.5 
79-4 
80.3 
81.1 
8a. o 
82.9 
83.8 8 
84.7 
85.6 
864 
$7.3 
$8.2 


Dep|Lat_ 


24 Point 


Dep 
24.0 
24-5 


25. o 


25.4 
—2 
26.4 
26 9 
27.3 
27. 8 
28,3 
28.7 
29 2 
29,7 
30, 2 
30. 6 
31.1 
31.6 
32-1 
32+5 
33-0 
33-5 
33-9 
34-4 
34+9 
35:3 3 


E 

36.3 
36.8 
37.2 
122 
33.2 
38.6 
39•1 
39-6 
40 1 
40.5 
41.0 
41.5 
42,0 
42.4 


42.9 
43-4 
43,8 
44 3 
44.8 
45-2 
4 547 
46.2 
46.6 
47-2 
Lat 


Lat 
44.6 
45 5 
46.4 
47.2 
48 1 
49-0 
49-9 
50. 7 
51.6 
52.5 
53-4 
$4,2 
55.1 
56.0 
56.8 


5777 
58.6 
$9+5 
60.3 
61.2 


62.1 
63.0 
63.8 
64.7 
65,6 
66.5 5 
67.3 
68,2 
69.1 

70.0 
70. 70.8 
71.7 
72.6 
73+5 
74.3 
75 2 
76.1 
77,0 
77.8 
78,7 
79.6 
80. 5 
81 3 
82.2 
83.1 
84.0 
84.8 
$5.7 
$6.6 
$7.5 


24 7 
25.2 
25.7 
26,2 
2 6,7 
27.1 
27,6 
28.1 
28.6 
29.7 
29.6/ 
30.1 
39.5 
31,0 
31.5 


——— 1 


Lat 


4% 
45-0 
45+9 
46.8 
47:6 
48.5 5 
49-4 
50. 2 
51.1 
82.0 


($2.8 
$3-7 


3 
32+5 
33» 
33-5 
33-9 
34-4 


34-9] 


35,4 
35+9 


Fang 
39.8 


| 37+3 
37-8 
38,3 


38.8] 


39+3 


40 2 
40.7 
41.2 
41.7 
42.2 
42.7 
43+1 
43:6 
— 
44.6 


$5.24 8 


45-6 
46.1 
46.5 
47-0 
4755 
48.0 
$7-51 48-5 
Lat 


Dep} 


6+ Point 


51 7 Deg. 


| 30 Deg.. Deg... 
—— 


[Dep 
25˙5 
26. 0 
26.5 
27.0 
27. wt toe | 
28,0 
28 5 
29.0 
2955 
20.0 
30.5 
31.0 
31.5 
12.0 


22.8 


33-9 
33,5 
34-9 
34-5 
359 
35+5 
36,0 
36.5 
37-0 
37:5 
38.0 
38.5 
39-0 
39-5 


40.0 


49,5 
41.0 
41.5 
42.0 


73 6142.5 


43.0 
43-5 
44-0 
44. 


77:9] 45: 


45˙5 
46, 
46,5 
47,0 


47-5 


43 © © 
43.5 
49,0 
49-5 
50.0f85.8 


Lat 


Go Deg. 


| 


Lat | 


43-7 
44.6 
455 
46.3 
47-2 
48,0 
48.9 
497 
50,6 
$1,5 
52.3 
[53-2 
54,0 
$4+9 
32 
56.6 


58.3 
5972 
60.0 
60.8 
61.8 
62.6 
63.5 


65.2 


66,9 
67,8 
63.6 
69.5 
70 3 
71,2 
72, o 
7.3.8 
74.6 
75˙5 
76.3 
— — 


57.5 


64.3 


66.0 


2 {Points 
Dep 


26,2 
26.7 
27.2 
27.8 
28.3 


29.3 


30. 
30. 


— 


31.4 


33-4 


33-9 
34-4 


36.1 


37.6 


39.1 


42 1 
42,7 
43.2 
43.2 


28 8 


29.8 


31.9 
32.4} 
32.9 


352 
35-5 


36.5 | 
37,0 


38.0 
38.6 


39.6 
40.1] 
40.6 
41,1 
41.61 


& 
BY 


FE. j 
N 
i 


* — OR 


— — 


"Ip 
07 
* 
v, 
} 1 


332 . - 


= — 2 = - - 

- , 2. FEEY , * 
a, 5 * . 
— — — — 

- . - * 


i1 " "ECTS; Pg 


1 


- 


„ 


2 
* 


LA a F WY 8 


E Of DiFFERENCE 


104 A TAB. 
(-] 32 Deg. | 33 Deg. 3- Points 
= ITU Dep] Lat D- 
17 | 00.8{ 00.5 f00.8 oo. 00.8| 00.6 
21.701.101. [o. 101.7 [or 
F< 02,5 01.6 02.5 | 01,6 02.5| 01.7 
4 03.4 02.1 03.4 02.2 93.3 02.2 
|. 5 64.392.242 02.7 | 94:2 [02.8 
' 6 | 05-1103,2 $05.0 | 03.4 05-0 03-3 
7 | 95-9193+7$05-9 [03 84 05.5|03.9 
306 8]04.2$06.7] 04,3 00.7 04 
99.6 04.8 [oz. 504.907.505. 0 
10 | 08:5 05-3 08.4 | 05.41 08:3 | 04.5 
, 13 | 09.3 5·8 [09.2 | 06.of 09.4 | 00.2 
12 | 10.2 [06.4 10. 106.3 10 006. 
'23 11.0[C6 9110.97. 10.8 | 07,2 
j 14 | 11-9f0734$117[c7.6911 607.8 
15 12.708. 0 [la. os. 212.4 o8.; 
16 113.608.573.408 713.3 o8 g 
|; 17 | 14:4 | 09-0 $14-3 | 09.3] 14-3| 09.4 
+18 | 15.3 fO9.5 15.109.850 10. o 
1916.1 10,1115.9 10,3] 15.8 | 10:6 
20 | 17.0] 10.6 16 8| 10,9] 16:6 | 11.1 
21 |178|11.4817.6| 11.4] 17-5 Tx 
22 | 18,9| 1.74 18.4 | 12.01 13.3 | 12.2 
2319.5 12.28 19.3 | T5] 19.1 | 12,8 
24 | 20:4] 12.7 20. 113.1 20.0 [13.3 
2821.23.31. [13.625.813 9 
2622.0 13.8 [21.8 14.221.644 
2722.9 143 22.6 14.7] 22:4 | 15,0 
28 2347 | 14-8 23.5 15-20 23-3 | 15:6 
29 | 24-6|15.4]24 3| 15.88 24-1 [ 16.1 
39 |25:4|15-9]25-2| 16.2] 2+9 | 16.7 
31 | 26;3} 16.4426.0 16. 9 25˙8 17.2 
32 27.1.0 26.817 426 615.8 
33 | 28,0] 17:5 [27-7 | 18.01 27:4 | 18.3 
34 | 28.8] 18.0 28.5 18.5 28.3 18.9 
35 | 29-7 18.6 29.419.122. 19.4 
3630.5 19.1 30.219.6 29.9. 20.0 
37 31.419.631. 0 20.2 30.8 | 20.6 
33 3˙220 1319207316211 
39 | 33-1] 20-7 $32-7 | 21.20 3243 | 21.7 
40 | 33:9, 21-20 33-5 21.8 33+3 | 22.2 
41 34+8| 24,7 $34-4. | 22.3] 3442 | 22.8 
42 | 35-6[22.3]35-2 | 22,9] 34-9 | 23.3 


4.1. 3. "2 


. 
© 
* 
2 75 
Ko 
| 
— 
— 
9 
8 
ty 
* 
* 
4 
I 
= | 
2 


S Dep| L « 
8 28.3 42.3 
— 28.91 43,1 
353 29-4] 43-9 
15 30.0] 45:2 
56 31:1] 46.4 
57 4 31.9] 47-3 
58 32.2 48.1 
59 32-3] 48.9 
5 [50-9 33-3] 9-7 
| 61 33 . 50. 6 
62 34-4] 57-4 
64 35-0] 53-1 
65 s 36.2 $39 
66 136-7] $4-7 
67 137-2] $5+5 
68 137-8} 5 4 8 
6g 38-3] $72 
2 359] 580! 
72 39-4] 58.9 
7% 40-0] 59-7 
73 1* 40˙0 PO. 5 
174 41. 151.34 
2 —— 1 — 2 52.2 — 
| 76 4225.0 
6 42. K 63.8 | 
78 43-3] 94:7 
79 43-9] 55-5! 
— | | — 41 —-— 29-3 
81 fe 45700 57. | 
i 82 ; 45:6 58. o 
83 « 4643 58.8 
84 ; 46. 59.6 
— 2 
87 + 972-17 
88 17 43:9 — 
89 7 49-417 3-3 
90 17 | $0,007 4-0 $943 
91 [7 50.0754] 
92 51.1 76.3 
93 51. 477.1 
+ $20? 77.9 
25 2 5 53-1 
96 53-3þ 79-6 
9 33˙9 80.4 
5 4 54. 81.2 
99 55. 182.1 
185 55-0} 82.9 
[> Lat Dep 
= dint 56 Deg 


4 1 3 ATA of D IFFERENC 
2 © Pont] 37 Deg. 33 1 Deg. 39 39 Deg. Point . 5 
La- | Dep Lat | Dep Lat | op Lat | — Lat Bep L De. =p | 
2 | 01.6] 01.2J01.6|01.2 01.601. 2 [01.6 [01.3 01.5 [o. 3101. 5 01.31 2 
3 02.4 01.8 02-4 | 01,8 $02.4 | 01.8 oa. 301.9 o. 301.9 [02.3 01.9 30 
4 | 93-2 | 02.4] 63-2 | 02.4 [03.2 | 02.5} 03.1 [02.5] 03.1 | 02.5 03-1102.6] 44 
5 | 24-0] 03,0] 924-0 | 03.0 $04.0 [03.1f03.9 [03.1103 9|03.2 03.8 03-2] 5 
7 | 05-6104.2105-6|c4,2f05.5| 04-3} 05-4 | 04-41 05.4 4.44254 04-5 7 
806 4 04.5] 06.4 | 04.8 [ob. 304.9106. 2 05. [o. [OS. 1106, 105.1 8 
"9 | 97-2]05-41 07-2 | 05.4 j07-21| 05.5J07.0 |[05.7407.9|05.9 06.9 [05.8 9 
10 | 08.0] 06.0] 08.0] 06.0 $07.9 06.2907.8 106.3] 07,7 |06.3Þ07.7 06.4] 10 
11 08.3] 06,6 08.8 | 06.6J08.7 | c6.8Þ 08.5 | 06.9] 08.5 o. ol o8. 407. 1 11 
12 09.6%. 19.6 | 07.2 Jog.s | 07.41 09.3 [07-6] 09.3| 05.609.207. 7 9 
13 10. 4 97-7} 10.4 | 07.8] 10.2 | 08.0 10. 108.210.008. 2 10.0 [08.4 13 
14. 11.2 08.3 11.2 08.4 11-0] 08.6] 10.9 [08.8 10.8 08.9 10.7 | 09.0 14 
i5 120 08.9 12.0 og.of 11.8 09-21 11-7 [09-4] 12-6| 09.50 11.5 09.6| x5 
16 12.9 109-51 12-5 og. 5 12.6 09.9 12.4 | 101] 12.4 10,1] 12,3| 10.3] 16 
17,| 23-7 |10.11] 73-6] 10.2 13.4] 10,5] 13-2| 10.7] 13.1] 10.8] 13.0 10.9] 17 
18 | 14.5 | 10-7] 14-4 | 10.8 14-2 | 11.10 14.0|11.3] 13.9] 11,4] 13.8] 11.6 18 
19 15-3| 11-30 15-2] 1.4115, 11.94 14.8|12.0f 14.7] 12.1 14.6|12.2 19 
20 16.1] 11.9 16.0 |-12.0[15.8]| 12.3] 15.5 12,6 15-5|12.9]415-3| 12:9] 20 
21'| 16.9|12.4[16.8| 12.6 16.5 12.9] 16.3] 13.216.213. 3 16.1 13.5 21 
22'| 17.7] 13-10 17-61 13.2 [1.3 23.50 17.1] 13.8] 17,0 14.516.914. 1 22 
23 | 18.5| 13-7] 18.4 | 13.8] 18.1] 14.2 17.9 | 14.5] 17.8 14.64 17.6] 14.8 23 
24] 19-3] 14-3] 19-2 | 14-4 $18.9] 14,8] 18.7 | 15.1] 18.6 | 15.20 18.4| 15.4 24 
25. 20.1 | 14-9] 20-0 | 15-0 $19-7| 15.40 19-4 | 15-7] 19-3| 15.9 19-1 16.7 Il 25 
26.| 20.9 15.520.815. 6 [20.5 16.0 20.2 16.420. 10 16,5 19:9 16.7 26 
27 | 21.7 |16.1021.6| 16.2 [21.3] 16.6J21.0[17.0f20.9| 19,1þ20,7| 17.4 27 
28 | 22.5116.7122.4 | 16.9]22.1|17.,2121.8|17.6121.6|19 8121.4] 18.0] 28 
29 | 23-3|17-3] 23-2 |17-51]22-9| 17 9122.5 | 18.2] 22.4 | 18.4 22.2 18.6 29 
30.| 24-1] 17-9124 01 18.1123.6| 18.5 23.318.923. 219. 0 23-0 | 19-3] 30 
3¹ 24.9 18.5] 24-8 | 18.7124.4 | 19.1] 24.1 | 19.5] 24.0 19.7 123-7 | 19-9] 31 
32 | 25-7 | 19.1] 25-6] 19-3 ]25.2| 19.71 24-9 |20.1] 24.7 | 20.3 24+5 20.60 32 
33. | 26.5| 19.7] 26.4 19.9 26 0 20.3] 25.6 | 20.8 25-5 20.9] 25-3| 21-2] 33 
34 | 27-3] 20.3 27.2 20.5 26.8 20.9 26.4 21.4 26.3 21.6126. 0 21.9 34 
3528.1 20.9 28.0 21.127.621. 5 27-2 22.22.10 22.226.822. 5 35 
3729.7 [22.01 29:5 22.3 29.2 22.8 28.823.328. 6 23.5 128.323.8037 
3830.5 2,630.3 22,9 29.923.429. 23.9 29.44 24.1] 29-1 | 24.4 38} 
39 | 37+3| 23-2] 31-1 | 23-5 30,7 | 24.00 30-3 | 24:5] 30. 1 24.7 129.9 25,1 39 
4032.1 23.8] 31.9 | 24.1] 21.5 24.6] 31-1125-20 30.9] 25.4] 30.6 25.7] 40 
41 | 32-9] 24.4] 32-7 | 24-7 132.3| 25.20 31-9 26.8) 31.7|26.0] 31-4 | 26.4 41 
42 | 33-7| 25-04 33-5 | 25-3] 33-1| 25-90 32-0 26.4 32.5 26.6] 32-2 [27,0 42 
43 345 25.6 343 25.9 3349 26.5 233-4 271 3J+2Z 27.3 32.9 27.6 43 
44 | 35+3]26-2] 35-1 | 26.5] 34.7 | 27.14 34-2 27.7 34.0 27.9] 33-7 | 28.3 44 
45 | 39:1] 26-80 35-9] 27-11 35:5 127-7035:2 [28:3] 34:8\ 28.58 34-5|28.9] 45 
46 36-9]127-4} 36,7 |27.71z6.2| 28.3] 35-7 28.935. 629.2 35.2 | 29.6 46 
47 | 37-7 | 28.01 37-5| 28,3} 37.0|28.9] 36-5 29.6 36.3 29.8 36.0 30.2 47 
48 38.628. 838.3028 9437.8 29.5 37·3 39-2] 37. 10 30.41 36.8] 30.8 48 
49 | 39-4 [29,24 39-1 | 29.51 38.6 30.2 38-1] 30.3] 37.9 31.10 37.5] 41.5 49 
50 | 40-2 129-30 39 9| 30-1 $39.4 [30.80 38-9 [31:51 38.6| 31.71 38.3] 32.1] 5 
[> Dep | Lat | Dp| Lai Dep | i arDep]|Lat | Dep|Lai J Dep] Lat S| 
=1 44 Point} 53 Deg. 52 Deg. [51 Deg. 42 Points] 50 Deg S| 


= 
—— 
* 


of EaTITupg and DR PARTURE. 107 
| E 34 Point 437 Deg. 38 Deg. | 39 Deg 13: Poirit Fe Deg O 
© [Ear [Dep Pun: [Dry | Tar [Dep [Tar [Deo 1 D 2 
5141.0 30.4 $40.7 30.7 40.2 3144399 3241 32.8 55 
5241.8 31.041.531.3 41.0 32.040.432. 7 33.40 52 
53142-9]31-6]42.3] 31.94 41.8 32.6 41.2 | 33-4 34-I | 53 
54 |43-4| 32-20 43-1| 32-5] 42.5 332 [42.6 34.0 34-7 | 54 
(S 32:3] 43:9] 33204373 [33:9 [42:71 34 6 35:3] 5s 
| 56145-0] 33-4 144-7 133-7 4 44-1 [34-51 43-5] 35.2 36.0 56 
57 [45-3] 34+©[45-51 3453] 44-9 | 35-1] 44.3] 35-9 36.6] 57 
58 |40.6|34-6146.31 34-9] 45-7 |.35-7} 45:1] 36.5 37-3] 58 
59 |[47-4|35-1147-1| 35-50 46.5| 36.31 45.8] 37.1 37-9] 59 
bo [45-21 35-7047-9] 36-11 47-3| 36.94 46.6 37-8 33.6] 60 
'611]49-<| 36.39 49.7|36.7 [48.1 | 37.6 47.4 38.4 39.261 
6249.8 36.9 49.5 37-3] 48.9 38.2 48.2 | 39.0 39-9 | 62 
63-| 59-6] 37-5] 50.3137 949.638.849.039 6 40.5 | 63 
| 64|51-4|38-1]51.1|33.5] 50.4 39.4 49.7 40.3 41.1 64 
65 $2.2 | 38.7 $1-9|39 1] 51.2 |4c.0 $0.5 | 40.9 41.8 65 
66 [53-01] 39-3] 52+7 | 39-7 I 52.0 40.7 573 41.5 42.4 | 66 
67 |53-$] 39-9] 53-5 40,3 52.8 4143] 52.1| 42.2 43-1| 67 
6854˙640.5 54.34% 53-6 [41-9] 52.8 | 42.8 43-7| 68 
'69 |.55-4 [41-1] 55.1 [41-5}-54-4 [42+5] 53-6 [43.4 44-4 | 69 
70 |56-2|41-7] 55.9 [42-1 [55.2 | 43-1 54-4 | 44-1 45-0] 70 
73 |57-0142+30 56.7 | 42-7 $55:9143:7] 55-2 44.7 45-6] 71 
72 |57:5142-9] 57-5143-3] 56:7 | 44:3] 56.0 |45.3 46.3] 72 
73|55-6143-5]58.3[43-9Þ 57-5] 44:9]56.7|45.9 46.9 73 
74 |-59-4 | 44-3] 59.11 44-5] 58.3 [45-6] 57.5 | 46.6 47.6 -74 
75 | 00-2] 44-7 59-9 | 45-7 | 59-1 | 46.2] 58.3 47.2 48.225 
7661.045360. 45-7 [59,9 46.8 59-1|47.8 48.9] 76 
7711.3} 45-9]61.5|46.3]60.7|47-4] 59.8 | 48.5 49.5 77 
78 | 62.5] 46,5 62.346.961. 5 48.0 60. 6 49.1160. 3 50.1] 78 
7963.50 47,163. 145 62. 348.661.449.710 50.8 79 
80 64.2 42.2 [63.9 48.1 63.0 4.3 62.2 50. 3 61. 51,4 | 80 
| $1]65.1|43.3]64.7| 48.7 [63.8 49.9 62.951.062. 52.1 81 
$2|65.9|48-8]65.5|49-3]64.6| 50.563. | 51.6] 63. 52.7 32 
$3166.71 49-4 [66.3|49-9165.4 | 57:1 64.5 |. 52.2464. $3-4 | 83 
8467.5 5,067. 1 50.6 66.251.765. 352.9 64.9 54.0 84 
85 68.3 50.6 67.9 $1+2 $67.0| $2-3]66.11 53.5 54.6 85 
86|6g.1|51.2068.7| 51.3]67.,2 | 52-9166.3 | 547 55.3 | 36 
| 8769.9 51.8 69.5|52-4 [68.5| 53-0]67.6 | 54.7 55.9 87 
| 8870.7 52.4 70.3 53-2 [69.3 | 54-2 [68.4 | 55.4 [68. 56.6| 88 
89 |71:5|53-0[71.1| 53-6] 70.1 $4+8 69,2 | 56,0168, 57.2| 39 
99 |72+3] 53:2] 72-9] z 70-9 | 55:4169.9 56'6. . 57-9 | 90 
91173.1] 54-2172.7| 54·8 7756.0 7% | 57.3 58.5 |- 91 
9273.9 54.8 73 5| 55:4[72-5|-56-6]71.5| 57.971. 59.1 |- 92 
93174-7| 55-4[74-3| 56,0 73.3573 72.358.571. $9-$|- 93 
9475 556.075.256.674. 157.9 [73.0 59.2172. 60.4 94 
W 28.3(88.528.9 57.224988 73:3 | 59-8] 73. 61.x|-95 
9677.1 57.2 76.7 57-8 75.6 59.1 74.6 60.4 | 62,7] 96 
97 177-9] 57:*177-5| 58-4 $76-4 | 59-7 [75-4 | 61-0 62.4 97 
9878.7 58.4 78.3 59.0 [77.2 60.3 76.2617 63.0 88 
992955979 159,6 78.061. 76.9 62.3 63.6 99 
10080. 3 59.6 29.9 60.2 28.8 2122.7 62.9 > | 64.3 | 120 
DS |D-p|Lat [Dep | Lat [Dep | Lat Dep ra, | Dep Lat S 
S 4z Point | 53 Deg | 52 Deg | 51 Deg.[4+ Poi Deg. D = 
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A TAT I of Prrrzxx Nox. 


Lat 


oo. 


0.3 
03. 
04-5 
05.3 


' 06,8 
— 
98.3 


10. 6 


15.8 
| 16.6 
q 37-4 
118.1 


01.5 


06,04 


09.1 p 
09-84-08 


22-3] 
13.1 
12.8 
143.6. 
14.3 
\ 15.1 


13.9: 


. — — 
«* \ 2 - © 
* 0 
a r r * 
—ͤ 5 2 Id > 
- 
: 
L 
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7 
— —  — — — 
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£3 


IS] FE Deg- 142 "Dep: Jeg.| 


7 
11.1 
11.9 


. 61 
3:4 
4.1 
14+9} 23-4 
15.6 
6.3 


17. 1 


1 7.8 | 
18.6 
— 


9˙3 


20.1 
20.8 


21.9 11. 5 
— 222K 2.3 
23-4 23 · O 
24.2 4 3.8 
24-9} 24+5 
20 5 25˙3 
F 2 4 9.0 
— |. . 
27.2 26.7 
2 9 7. 5 
127 28.2 
29.4 4 9.0: 
Wie 22122 
5177655 
; 7 27.6 3 1.2 
32,5 28.2 22.0 
225225 28.9 32.7 


— —ę— 
31 Point 43 Deg | 4. Peg | 4 Points A 
Lat Pep 
00.7 | 00,7 4 
01.4 101.4 | P 
02. 102. 1 3 
02.8 [02.84 
93:5[23:5 —5 
04.201 042 | 04.2 6 
- 104.9 | 04.9 4 
05+7 | 0547 
06.4 |06.4 | 9 
07.1 | 07.1 3 
07.8 07.8 pg 
o8.5| o8.5 | 12 
| 09.2 | 09.2 | x 
09.9 | 09-9 | 
1.8 10.6 [ 25 
11.3 11.3 "7 
12.0 12 0 
12.7 | 12.7 : 
13-4 | 13-4 — 
14.1 22 Fa 
74.8 | 14.3 | 21 
15.6] 15.6 | 22 
16.3 | 16:3 | 23. 
17,0]|17.0 | 74 
22222 
18,4 | 18.4 26 
20.0 18.1 119.4 19.119.112 
20.7 18.8 20. 1 19,819.82 
22-5] 19.5 -$] 20.9 20.5 20.5 29 
22.2 20.1 21.6 21.2 21.2 30 
23. 0 a0. 22.3 2921.9 31 
23.721. 5 N23. o 22.6 22.6 32 
24.642. 2 23.7 23.3233 33 
25.2 22.8 24.5 24.0240 34 
72225 42 ＋4Tꝰë [24:7 | 35 
7124.2 525.9 25-5] 25-5 36 
27.4\ 24-8 2 6.6 26.2 26.2 37 
28.2 25.5 9427.3 26.926.938 
28.9 26.2 528.1 27.627. 6 39 
29-6] 26.9 1 28.8 28.3 29.3 | 40 
30.4275 29.5 29.0 29. WT: 
28.2 530.2 29.7 [29-7 | 42 
28.9 30. 30.4 30. 4 42 
29.3 31. 31.214311 44 
30. 2 7 32:4 | 37-3 31.8 31.8 45 
34-8f31.6 33-8 33-2 47 
3. 734˙5 33.21 48 
32.9 33-44 35-2 34-6] 49 
| {| Ln Lat Id ey Lat Lat E 
| j 47 Deg [46 Deg. 15 


Pa — — TO 


a. 4 1 us. >. 
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—_ 


41 Dex. | Baß Tre 45 Deg 


36.7|35-4 | 36-2 


64 | 48,3 42.047. 542.8 [47.443,00 [46.8 43.6 


71 | 53.6 46.6 52.8 47.5 [52.6477 152-9] 48.4 
7254.3 47,2535 48.2 [53.4 [48-4 [52-71 49-1 


$7:4 [49,9] 56.5 50-8 [56.3[51.c[55-6| 51.8 


4 
4 


32 59756 51.8 158,7 52.958.553, 57-8] $329 
2 | b0:4|52-5[ 59:4153-5 [59:3153:7 [52:51 54-6 


8 | 
i. 


83 62,634.46, 55.361.585, [60-7] $6.6 


3s 64.2 [. 63.2 56.9 (63-c157-1 62.2 58,0 
64-9 56.4 63-9} 57-5 [63-7 | 57-5 [62-9] 58.6 


89 67.258 466.1 59.6 65.9 59-8 [65-1] 60.7 
9® | 67.9 59,0 66.9 60 2 [66.7 [60,446 5+3| 61.4 
97 | 68,7 59.7 7.6% 60.9 [67-4 j62.1 [66.6|62 3 65.51 63.2 4.3 
92 69.460, 4168.46 1.6 [68,2 61.3 167.3 62.7 
93 þ 70,2 {61.6 (69.1 62.2 [68.9 162.4 68.0] 63.4 
50. 9 f6T,” | 
2 22 62.3470. 6| 63.6 70.4 62862 5} 64,8 
96 [72.5 63.0] . 
97 23-2 163-6472-2| 64.9 719 65,1 $70.9] 6.2 
U 


74.0 64.3 72,8)65.6 72 | 
74.7 65. c 73:6) 66.2 173-4 ok 72.4|67. 


71,2 68,8 70.0 
ue | 75.5 [65:6Þ74-3] 66.9 [74.2 [67:2 [73 2168-20 71:90 63:5 $70.7 
Dep [Lat Dep] Lat JDep|Lat JDep|Lat DepJLat Dep 


44 L 14 Deg. 4 Point: Points 


Lat Dep Lat at | Dep 


36,1 
36.8 
37+5 
38.2 
222 
39.6 
40.3 
41,0 
41.7 
42.4 
43.1 
43.8 
44,5 
45˙3 
2 8 
46.7 
47:4 


3754 30.1. 36,8 
138.136.8325 
38.8] 37,5 | 352 
39:6] 38-2 | 32:9 
40.3} 33.9 | 39-0 
41.0 39.5 40.3 
614.740. 3 41. 0 
42+4 | 41,0 | 41-7 
Pal T>5] 09H? 1 a2 
43-9] 4244 | 431 
62 46.8 40. 46. 141,5 [45,9 [436 [45-3] 42-3] 44-6] 43-1 43.8 
63 47,541.34, 8 42.1 [46.7 42.3 [4641] 43-0] 45 3] 43-3 [44-5 
46.0] 44-51 45-3 
65 | 49:1[42:6]43-3143:5 [48 2143-7 [47:5 44:3] 48.5) 45:2 | 428 
66 | 49.3 43.349.044 2 [43.9144 3143-3] 45-0] 47-5] 45 3] 46-7 
67 | £0.6|44.0] 49-3| 44-81 49.6145-0149-0] 45-7] 48,21 46.5 147-4 
68 | 51.3 144.6] 50,5 45.5 [50.4 [45-7 149-7] 46-4] 48-9] 47-2 | 43-1 
69 | 52.1 [45.3] 51-3|46,2 [57.1 [46-3] 50-5] 47,1] 49-61 47-9 48.8 
2 | 5231459} 53:04 46:3 153.9 [472]51.21 47:71 524 [4221 12135 
51.149.350. 2 
51,8 50.0 | 5049 
73 | $5-1147-9] 5421488 | 54-1149-0153:4] 49-8 52-5| 50.7 þ 52.6 
7455.8 048.5 55-01 49,5 | 54-3 [49-7 $547 50 553.251.4523 
75 56,6149-2 $57 | $0.2 55.6 5044 $4:-9| 51.2} 53,9] 52-1] 53-0 


48.8 
49.5 
50,2 
50.9 
51.6 
52.3 
53.0 
$347 
54-4 
$5.2 
$5-9 
$6.6 


$73 
53.0 
58.7 
5974 
60. 1 
60.8 
61.5 
62,2 
62.9 
63.6 
64.3 
65.1 
65,8 
66 5 
67.29. 
67,9 
68.6 
69.3 
70.0 
70.7 
Lat 


- 49 Deg [48 Deg. [4% Point | 47 47 Deg. 40 46 Deg- | 4 Points | 


7 | 58,1 | $05} $7-2| 2-5 | 571 153-7 (59-3) $2-5Þ 55:41 53-5 þ 54:4 
8 58,9| 51.2] 58.0] 52.2 57.8|52.4457-0} 53-24 56.1 54.2 | 55-2 


| 556] 56.6 
— 64.1 133-20 60-2 [54-2 60.0 | 54.4592 55-2] 58.3] 56.3 | 57-3 


84 63:4) $521 62.4 56.2 | 62.2 [56.4 61.4] 57.34 60.4] 58.3 59-41 


87 | 65,7 | 57-3 | 64.6| 58.2 [64.5 [58.4 [63:6] 59.3] 62.6] 60.4 | 61.5; 
| $88 | 66,4 57-71 65-4 | 58,9 [65,2 [59-1] 4˙4 60.0 63.3{ 61.1 | 62.2 
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The et and . of the Ta 


| wards to qo deg. or. 8 Points. 2 — Di 
Columns under the Title Diſt. which on the Left-hand Page begins at 1 
and runs to 50; on the Right-hand Page it begins at 51, and runs to 100, 


„Head, and over it at the Foot of the Table. 


A 1 7 - Bo : 


| 8788 1 


Latitude and Departure. 


T HI 8 Table gives the Difference of Latitude and 8 in Minutes | 
= and Tenths, to any Diſtance not exceeding 100 Miles, and to every 


Degree and Quarter Paint of the Compaſs; and may be uſed to a greater 


Diſtance being taken out at twice or thrice, according to the Quantity of 
the Diſtance, as ſhall be ſhewn i in the Uſe, 


The Cyurſe ſtands at the Fad and Foot of the Table, to every Degree 
and Quatter Point of the Cömpaſs; at the Head it begins at 1 deg. fon 


deg. 4 Point, Cc. encreaſing to 45 deg. or 4 Points. At the Foot it begins 


at 45 deg. cr. 4 Points, ſo 40 deg 47 7 008: 4% Points, {ogg —4 
ſtance ſtands in the two outmo 


the Difference of Latitude and Departure ſtands under the Courſe at the 


7 


The Us of the TABL E. 


This Table is very uſeful in Navigation, eſpecially in N a 75 raver ſe. 
Example 1. The Courie and Diſtance * to find the Difference of . 
Latitude and Departure by the Table. 


Suppoſe'a Ship fails NNE. 3 quarters E. 95 Miles, the Difference of 
Latitude and Departure are required. 


On the Right-hand Page (becauſe the Diſtance i: is above 50) and at the Top 


-(becauſe it is leſs than 4 Points) look for 2 4 Points, which is the Courſe; 


-under which, and againſt 9 5 the Diſtance, and under the Title Lat. ſtands 
81.5, which is. 8 1 min. 45 the Difference of Latitude, and under the Title 
Dep. ſtands 48.8, which is 48 min. 25 the Departure required? | 
Example 2. Suppoſe a Ship ſails South 56 deg. Weſterly. 48 Miles, the 
Difference of Latitude and Departure required ? 
On the Left-hand Page (becauſe the . is leſs than 50) and at 
the Bottom (becauſe it is more than 45d.) look for 56d. the Courſe; over 


Which, and againſt 48 the Diſtance, over the Title Lat. ſtands 26.8, that 
is 26 min. s the Difference of Latitude; and over the Title Dep. fands 
398, that is 39 min. x5 the Departure required ? 


Example 3 ' Suppoſe a Ship. ſails North Weſt by North 160 Miles, the 


Difference * Latitude and Departure are required by the Table? 


On the Right - hand Page at the Top, look for 3 Points the Courſe. Now 


becauſe the Table goes to but 100, take for 100 firſt; therefore under 3 
Points, and ia 


76 Be N of ne 1 88240 under the e 


100, under the Title Lat. ſtands EN 5 that is 83 min. 
LI a | 


bod : * 7 : |; jay” „ ; +: 
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60 under the Title Lat. ftands 49.9, that is 49 min. u tenths the Difference 


of Latitude, and under the Title Dep. ſtands 33.3 that is 33 min. 3 tenths 
the Departure, then add the Difference of Latitude and Departure for 60, 
to the Difference of Latitude and Departure for 100, the Sum is 133 min. 


the Difference, of Latitude, and 88.9 tenths, the Departure required. * 


The Uſe of theTabll, © „ 


tat is 55 min, 6 tenths the Departure; then for 60 under 3 Points, againſt : 


This Table is alſo uſeful in the Reſolution of the reſt of the Problems 


of Plane Sailing, which for Brevity-ſake are omitted here, being taught at 


large in the laſt Edition of Pra#ital Navigation; but the general Uſe of 


it is in the exact Working of a Traverſe. 


Example 1. Suppoſe a Ship bound to a certain Port, ſails S. E. by 8. 
49 min. then ESE. half E. 52 min. then E. by N. half E. 62 min. then 


SSW. half W. 57 min. then S. balf E. 39 min. to find the Difference of 
Latitude and Departure the Ship hath made. 


Set down the ſeverab Courſes and Diſtances, firſt allowing for Lee-way, 


if any; then proceed to look out the Difference. of Latitude and Depar- 


ture for each Courſe and Diſtance (by the Directions before given) in the 
Table, placing them in their proper Columns, (viz ) If the Courſe be 
Northerly, the Difference of Latitude muſt be put in the North Column, 
if Southerly in the South Column; if the Dgparture be Eafterly it muſt be 
put in the Eaſt Column; if Weſterly in the Weſt Column, as was before 
directed: Then having framed the Table, add up the Columns of Diffe- 
rence of Latitude and Departure, and ſubtract the leſſer Difference of La- 
titude and Departure from the greater, the Remainder is the general Diffe- 
rence of Latitude and Departure. EI ho 5 


The TAB L E. 


26.9 the Dep. 57.8, the neareſt to 
03.989 


S. 8. W. 2W. 57 50-3 
138.8 
e |——/\ and Dep. in the Traverſe Table 


8. half E. 39 


E 1 656.1 26.9 


| 1138.801156 Eaſt half South, and in the Co- 


1 N 6 * 
5 
f 
* 
. 9 . * 
0 
- 
. . { 


pe iy 
Ie 5 138.8 tenths S. the Dep. 115. 5 
Courſes. E North, South Eg. Wefr nd E. then to find the Corte 
S | ST Bots 7) | and Diſtance, find the Lat. and 
— |] Dep. in their, proper Columns, 
S. E. by S. 49 40.7 127-2 | but the Tables not extending ſo 
ESE. half E. 52 [15:1 [49-7 far, I take half of each, :viz half 
E. by N.zE.|62|06.1] 61.7 the Diff. of Lat. 69.4. and half 


which, in the Columns of Lat. 


luman of Dit: 90, which doubled (becauſe I took half the two Numbers). 
is 180 the Diſtance requifed, | | Naa, 


DL qe, The general Diff. of Lat. i- 


06. 1 144.9 142.5 26.c is 69.6 and 57-1, over which at 
| ' ' | the Top I find 34 Points for the 
1— ||  -{ Courſe South Eaſterly, or South 


* 


ee eee eee 
Fample 2. The Courſe given in D. ces, which often happens, by . .. | 


F teaſon of Allowance for the Variation of the | aſs, and in the like 
Caſes. F 9 j ns TEE FE... 
Suppoſe a Ship bound to à certain Port, ſails 65 Miles Nortls, deg · 
Weſterly. Then 56 Miles North, 67 deg. Weſterly. Then 48 Miles 


South 78 deg. Weſterly. Then 54 Miles North, 23 deg, Eaſterly, - 
Then 36 Miles North, ,6 deg. Eaſterly, the Difference of Latitude and 


© Departure are required 
ET IESAIOLES - i: 


"Dip.  Latitud Departure 


e dee | Ball | ru | 


238 Rt ST (ED N0eT OST "OY 
————| || ference of Latitde 
N 34 5 F 363] is 151.3 North, the 


NW- 6755 21.999 31.5] Departure 109. 
SW yer 48] _ 275 5 | 47 Weſt. The Courke 
INE - 239154 49:7 f 21.F| and Diſtance is. found 
NE 69 36 35.8 03.8 | as in the laſt Exam · 
— — 1 — . — | : 
161.3 10.00 24.9 134-8| ** 
10.0 | | 74+Y 


But if you would keep a Reckoning both in Latitude and Longitude, 
vou may alſo find the Difference of Longitude by the Traverſe Table 
(Ong to Middle Latitude Sailing) thus, find the Complement of 
iddle Latitude in the Degrees, at the Top or Bottom of the Table, 
and under or above that in the Column of Departure, find / yourDeparture, 
and right againſt that, in the Column of Diſtance, you-bave the Difference 
of Longitude; if your Departure is too large for the Table, take one-half, 
or one-third thereof, and proceed as before. | | 3 
Erample. Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath 
ſailed from Latitude 50 degrees © min. North, then, becauſe the 
Difference of Latitude is 151 min. or 2 deg. 31 min. the Latitude come 
to is 52 deg. 31 min. and conſequently the Middle Latitude, is 51 deg. , 
156 min. which being neareſt: 51 deg, I look for. 5x at the Head of / 
the Table, and under it in the Column of Lat. I look for the H- 
ture 110, but the Table not proceeding ſo far, I take it's half, viz. 
55, the neareſt to which in the Table, is, 54-7 (being le) againſt, 
which, in the Column of Diſtance is 87, which doubled (becauſe [took 
half the Departure) the Sum 174 min, or 2d. 54 min. is the * 


* 


= 


about which i is performed the de Rey 


Re 2 Definitions. | 2 SR 
3 can required; which i is ſufficiently exact for Practice, only 
I would adviſe all Periods or avoiding as much — any Error, that 

Time. the Reckoning is corr ected by an Obſervation, the Longirude 


alſo corrected according to Adercator's Sailing, 48 NY are taught in the 
| ns of Na vigation before-mentioned 


be 


m4 


Some neceſſary Aftronomic Definitions. 
Tur Poles of the Equino&ial (commonly called the Poles of the World) 
are two fixed Points in the Heavens, oppoſite one to the other; the dne 
viſible to us, called the North Pole, marked with the Letters N. Py the other - 
not viſible to us, called the South Pole, marked with S. P. 
The Axis of the World is a Line imagined td pals from Pole to Pole 
olution, as the Line NP, e 
e 


5 


* 


_ Signs, each containing 30 deg. which are as follow. 


Py 
O 


| Alrenomic Deſinitiannnmn. 


The Eguinoctia! is a great Circle 99 deg. diſtant from the Poles of the 


World, aud divides the Globe into the North and South Henuſpheres; it 
is noted by the Leiters AA Q. : „„ „ 
The Ecliptic is a great Cii cle interſecting the Equinoctial in two oppoſite 
Points, the beginning of Aries, and the beginning of Lilra, and makes an 
Angle therewith of 23 deg. 29 min. It is divided into 12 cqual Parts, called 


WW Lira = J 
Taurus /, ͤ . ER | DE, 
Gemint M ' called- / Sagittarius H\- called 
Cancer 9; Northern Signs. J Capricornus vs / Southern Signs. 
ä Leo JJV ( 00 5 
3 Virgo | * ) le Piſces „ 


The Ecliptie is noted by the Characters of che 12 Signs as above. 
The Poles of the Ecliptir are two Points 23d. 28m. from the Poles of 


the Equinoctial, repreſented by G and D. © | | 
The Zodiac is a Zone, having about 8 deg, in Breadth on either Side 
of the Ecliptic, and limits the a lanets in their Revolutions. 

| ing each other in the Poles of the 
World, and cutting the EquinoQial at Right-angles, as NP, R, SP. . 
The Tropics are two ſmall Circles 23d. 28m. diſtant from the Equinoctial, 
being paraſſel thereto, and limit the Sun's greateſt Declination ; the North 


The Meridians are great Circles interſe 


Tropic being marked with & P C. called the Tropic of Cancer, the South 
Tropic is called the Tropic of Capricorn, and marked with B m vy. 


The Polur Circles are two ſmall Circles 23d. 28m. from each Pole of the 
World, being parallel to the Equinoctial, as Fe G and De x. 


Tpbe Zenith is an imaginary Point in the Heavens directly over our Heads, 
viz. god. diſtant from the Horizon, as Z. wh 
The Nadir is the Point diametrically oppoſite to the Zenith, as N. 
The Azimuths are great Circles interſeQting each other in the Zenith and 
Nadir, and cutting the Horizon at Right-angles, as Z SMW. 
The Horizon is a great Circle god. diſtant from the Zenith and Nadir, and 


divides the World into the viſible and inviſible Hemiſpheres, as H A O. 


- The Meridian of a Place, is that Meridian that pafſeth by the Zenith 


and the Nadir, of the ſaid Place, and is repreſented by the Circle 
Z 8 3 | MC, 
Parallels of Altitude or Almicanters, are ſmall Cireles parallel to the 
Horizon; imagined to paſs through any Degree of Altitude, between the 
Horizon and the Zenith, as alt. : hrs ; 


Parallels of Declination or Latitude, are ſmall Cireles parallel to the Equi- 
noesctial, and are called Parallels of Declination, with reſpect to the Heavens, 


and Parallels of Latitude reſpeRing the Earth, as 6 pRC, g 
5 2 4 N | . 9 J 


* . 


mm _ £SDP oo i. <a om. 


Alronomic Problems. n I is 


'Cirdes of the 1 in the Heavens, are great Circles interfect: ng each 
other in the Poles of the Ecliptir, and UN: the Seliptc At RightAngles, 


1 6 


Parallels of Latitude in the Heavens; are ſmall Circles parallel to the 


Ecliptic. 


"The Latitude of a Star is an Arcli.of A Circle of Longitude contained . 
between the Center of the Star and the Ecliptic, and is accounted either 


| Northerly or Southerly, 


The Longitude of à Star is an Arch of the Ecliptic, intercepted betwe2n 
a Circle of Longitude paſling by the Star, and the beginning of Aries, and is 


accounted according to the Order of the Signs. 


The Declination of the Sun or Star is an Arch of the Ai contained 
between the Center of the Sun or Star, and the * and is accounted 
either 1 or Southerly. 4 
The Right Fr chr an is that Degree and Minute of the EquinoCtial that 
comes to the Meridian with the Center of the Sun or Star. 
Oblique Aſcenſion is the Degree and Minute of the Equinoctial that riſeth 


ä with the Center of the Sun or Star, in an Oblique Sphere. 


Obligue Deſcenſion is the Degree and M.:nute of the Equinoctial that ſets 
with the Center oi the Sun or Star, in an Oblique Sphere. 


Aſcenſional Difference is an Arch of the Equinocttial, contained between 


the Right and Oblique Deſcenſion or Aſcenſion, or it is the Difference of 


the Time between tte dun- riſing or ſetting, and fix o' Clock. 


The Amplitude is an Arch of the Horizon, being the Diſtance of the Ri- 


ſing or Setting of the Sun or Star from GE Eaft or Weſt, and is accounted. 


either Northe:ly or Southerly. 
The Latitude of a Place is the Height is the Pole above the Horizon, or 


| the Diſtance between the Zenith and the Equinoctial. 


Longitude on the Earth, is an Arch of the Equator contained between the 
Meridian of the Place where the Longitude is aſſigned to begin, and the Me- 
ridian of any other Place, and is accounted either Eafterly or Wefterly. | 


| Mtrononic Problems uſeful in NAVIGATION. 


PROBLEM I. 


Ti E' Sun's Place and greateſt Declination Woes to has it's preſent 
Declination. * 

bs Example. | 

| Suppoſe the Sun's Place to be 20d, 30m. in Gemini, the Nestes bel. 


nation is 23d. 29m. it is required to find the preſent Declination. 


The r by 3 : | 
As Radius — — — —— 10.000000 
Is to S.'Sun's greateſt Declination 23d. 29m. —ů — 9.600409 
So is S. Sun's Leas rade 80d. 3om. from Aries — 9 90403 


To 8. Sun's prefent Declination 23d. 9m. North —— 79.594412 


V2 


—_ * Problems. 
bu "I By Gunter. 


The Extent from Radius 8. 90d. to'S. 23d. 29m. will reach from 8. Boch 
30m. to the S. 23d. 9m. the Sun's Declin. N. becauſe in a Northern Sign. 


Note, T The Sun's Longitude i is reckoned from the next EquinoRial Point; 


therefore 1 the Sun be in Ariet, Taurus, Gemini, 3 Aquarius or 
Piſccs, the Longitude is accounted from Aries, but if in Cancer, Leo, Firge, 
Libra, Scorpio, Sagittarius, it is accounted: from Libra. 


Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Signs, . 


Libra, Scorpio, Sagittarius, Capricornus, Aquarius and Piſces, are called 
Southern Signs. Conſequently, if the Sun's Place be in any of the firſt ſix 
Signs, the Declination is North; but if i Og" of the latter fix, the Decli- 


nation is South. 
FROM-1. 
The Sun's greateſt Declin. and preſent Declin. given, to find his Place. 


The Sun's greateſt Declination is 23d. 29m. and preſent Declination is 


| x86. Zoom. North increafing, the Sun's Place required ? 


Zy the Logarithms. 
As the S. of the Sun's greateſt Declination 25 K — 9.602409 


To the Radius —— 10.6000 
80 is the Sine of the prefent Declination 18d. zom. Nonh — 9.501476 
To the Sine of the Sun's Longitude 52d. 46m. 9.901067 


That is.one Sign (30d. making a Sign) and 22d. 46m. rack Aries, be- 
eauſe the Declination is North and increaſing, that is 22d. 46m. of Taurus; 
' but if the Declination had been North 3 

from Libra, and then it would have been 7d. 14m. in Leo. 


By Gunter, 


The Extent of the Compaſſes from the Sine 23d. 29m. the greateſ Decli- 


nation to 8 god. will reach from S. 18d. * the Sun's preſent 
Declination, to 52d. 46m. the San. s Lo _ as a 


PR QB. 
Tde Sun's Place and greateſt Declination — en to ind the Right Aſcenſion, 


Example. 


The Sun's s/Place- 10d; 30m. in Aquarius, the Right Aſcenſion is required: 


The Operation 3 


As Radius — — 10.090000 
6 of the Suri's. Longitude from Ania 498- 30m. 10.868501 


To 
So is the Sc the greateſt Declination 23d. 29m. ———— 9.962453 
To the Tangent of the Sua's s Right Aſcenſion 43d. 2m. —— = 10.030954 
y Gunter. 
Tue Extent 3 Radius 8. jos to 8. c. of the greateſt Declination wh 


Aim. will reach from Tangent Sun's Longitude om Aries 4 om. 
the _Fangent of the e Kicenbon Ns om. * * Note 


* 


BY 


gait muſt have been accounted 8 


E 
C 
tr 
8 


ac . 


Aftronomic Problems. * : rry 


Note, This Proportion gives the Sun Right Aſcenſion from the next 
Equinoctial Point; but it _ to be accounted) from Arier according to the 


Order and e ee of the Signs, and therefore in ihis Caſe 47d. 2m, fub- 


trated from 360d. (becau > Sun is in the 4th Quarter of thg Ecliptic, or 
5 | 


South decre vg) gives 312d./58m. the * Aſcenſion * * 


| P R O B. IV. 
The Latitude of a Place, and the Sun's Declination given, to find the 
Sun's 2 
Example, 


The Latitude' 51d. zam. North, and the Sun's Dedination ome! 20m, 
North, what is = Amplitude ? 


The Operation by the ane 


As 8. e. of the Latitude $16. 32m. 9.793832 


To Radius ———— —— — — === — 0.000000 

So | is the S, of the Declination 15d. 20m. North —— 9.422318 

To the S. of the Sun's Amplitude 2 5d. om. ——— 993 
By b | g 


The Eat from the S. c. of the Latitude 38d. 28m. to the Sine of the 


Declinatien 1 5d. 20m. North, will reach from Radius S. god. to 8. 25d. 


. the Sun's Amplitude North, as above. 
Nete, If the Dectination be North, the e is W if ene 
Declination be South, the ABI * 8 South. 


The Latitude of a Place, and the: Sun's Declinatiort given, to- FR che 


Ane Difference. 
R | hs 


Suppoſe i in the Latiante 51d. 32m. North, the Sun's Declination i is 10d 5 


45m. North, and the Aſcenſionaſ Difference required. 
Tube Operation by the Logarithms. 


As Tangent Complement of the Latitude 51d. An. — 9. gooo86 
To Radius — 10.000000 


So is the Tangent of the Sun's 8 10d. 48. — 278424 


To the Sine of the Aſcenſional Difference 13d. 49m. 9.378338 
By Gunter. 


The Extent from Tangent 38d. 28m. (the 5 of Latitude) to 


Tangent 10d. 45m. the Sun's Declination ; will reach from Radius S. god. 
to 8. 134. 49m. the Sun's n Difference as above, 


RO. 
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„ 1 Alronomic Problems. 


e O. W SIEM 

Jo god the Oblique Aſcenſion and Deſcenſion. Et 
Firſt, Find the Aſeenſional Difference by the Fifth "XTRA | 
Secondly, The Right Aſcenſion by the Third Problem. 


When the Latitude and Sun's Declination are both North or both South, | 


the Aſcenſional Difference ſubtracted from the Right Aſcenſion, pives the 
Oblique Aſcenſion, and added thereto, gives the Oblique Deſcenſion; but 
when one is North and the other South, the Aſcenſional Difference added 
to the Right Aſcenſion, gives the Oblique Aſcenſion, and ſubtracted gives 
the Oblique Deſcenſion. 

Note, That if the Aſcenſional Difference exceed che Right Aſcenſion, 
add to the Right Aſcenſion 360 Degrees, then ſubtract Su Aſcenſional 
Difference therefrom. 


Or, if both being added to N exceed 360 Degrees the Exceſs. is the 


| Obl. que Aſeenſion or Deſ 


PROB. vn. 


To find the Time of the Sun's Riſing and Setting, and Length of the 
10 or Night. 

ind the "OP Dilference by the Fifth Problem, which convert into 
Hours and Minutes of Time, accounting tor 15 Degrees of the Equinoctial 
one Hour, and for every Degree 4 Minutes of Tus, and for every 15 Mi- 
nutes of the Equinoctial 1 1 3 of Time. 
1. If the Latitude and Sun's Declination are both Noosch or both South, 
the Aſcenſional Difference added to fix Hours, gives the Time of duns iet 


ing; and ſubtracted is the Time of Sun“ riſing. 


2. But if one be North and the other South. then the Abell Dif- 


| rence added, gives the Time of Sun- riſing; and ſubtracted is the Ti ime of 


ſetting. 
The Time of Sun-ſetting doubled, gives the thn of the Day ; z the 
Time of Sun-rifing doubled, is the Length of the * Nag | 


oo ok 
Ta "Pers Sid. 32m. North, ſuppoſe the Sun's Dee 21d. 57M. 


North, the Aſcenſional Difference i is 304. — which. e in HOI: is 


HFH. M. S. 


2 1 56 „„ 
"55H © „ ob MB 


Sun ſetteth—=5 1 56 = 30 3 52 55 | Day. . 
* 4 Fo * Feng a RH 


Sun riſeth — 58 4 
? 


£ 5-5 S«@ + © < a 1 r 


SS www vOcvDuk Dc: X co an 


* PU 


- PROB. VI 


The Latitude of a Place, the Sun's Altitude and Declination given; to 


find the Azimuth. | | 
5 1 re „„ 25 
Take the Complement of the Altitude, the Compl. of the Latitude, and 

the Compl. of the Declination, add them together, and take the half Sum; 


ſubtract the Compl. of the Declination from the half Sum, and take the 


Remainder; then ſet down the Compl. Arithmetical of the Sines of the 


Alronomic Problemm. 15 . | | 119 | 


- ” 
. 
* 
- as a. 


Compl. Altitude, and Compl. Latitude, and thereto add the Sines of the 


half Sum and Remainder ; half the Sum of theſe four Logarithms is the 


S.c. of half the Azimuth required. | 

Note, If the Declinatiop be South in North Latitude, or North in South 
Latitude, igftead of taking the Complement of the Declination to god. 
you muſt add go Degrees thereto, and then proceed as before, 


Example 1. 


Tn the Latitude 51d. 22m. North, the Sun's Declinstion is 20d. 30m. 


North, his Altitude 47d. 30m. and his Azimuth from the North required. 
The Oper ation by the Logarithms, 


% 
h d. m. : 
' 


42 : 3o Compl. Altitude A.M, 8. Co. Ar, — 0.170317 
38 : 28 Compt Latitude North — —— 8. Co. Ar, — 0.206168 
69 : 


30 Compl. Declination N. or Sun's Diſtance from the Pole.. 
150: 28 Sum | : 


71 — 


75 2 70 Half Sum — 


\ 5 44 Exceſs of the Half Sum above c. Decl. 8. 999559 


0 Bum 19.367438 

74. 21m, —— Se.. Half Sum 9.680729, 
| 6rd. : 21m. 2 | 5 8 de 
doubled 1220, : 4am. the Sun's Azimuth from the Non required. 


Fillet: The Operation by Gunter's . 
The Extent of the Compaſſes from Radius S. god. to B. 42d. 3om. the 


Complement of the Altitude, will reach from S. 3 d. 28m. the Complement 


of the Latitude, to Sine 24d. 40m. then the Extent from Sine 24d. 40m. to 
Sine 75d. 14m. the half Sum, will reach from S. 5d. 44. (the Exceſs of tbe 
| Half Sum, above the Complement Declination) to 122d, 42m. (upon th 

Line of verſed Sines) which is the Azimuth require. Ea 


L 


the 
xample 
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420 2 enz | 
Exampie 2. 1n the Latitude of 51d. 32m. North, the Sun's Dedinatica | 
is 18d, 15m. South, his Altitude 17d. 45m. nad the Azimuth from the 
* required? 


7 be Operation by the e Logarichms 7 


| 23 Compl. Altitude — —— 8. Co. Ar. 0.02118 
mpl. Latitude 
4 Compl. Latitud 


Pe — Che 0.20616 
0 . 15 Declination go Degrees 5 added, becauſe South, 


—a\: 58 Sum 


109 29 Half Sum ſupp. to mo. ary 70d. 31m. 8. — 9 974301 | 
4 14 Remainder | ns wo — 8. 8. —. 8.332920 a 
. 4 5 ib | Sum 18:534666 

29: 20 — S. c. — - half Sum —= 9. 207333 


IHE 20 
1 150 40 the 5 from we Nonh thirequired, | 
By: Gunter, 8 


Which Joubles' 


The Extent "Rs Radius 8 god. to the 8. 72d. 1 m. the ben Altitude 
will reach from Sine 38d. 28m. the Complement Latitude, to S. 36d. 20m. 
then the Extent from Sine 36d. 20m. to 70d. 31m. the Supplement of 109d. 
29m. (the half Sum) to 180d. will reach-frem the Remainder id. 14m. to 
1 58d. 40m. (upon the Lines of verſed Sines) the Sun's Azimuth as above. 

In South Latitude the Operation is the ſame with the two preceding Ex- 

only che Azimuth is found from the South, _ 

"Aer the my Manner you _ find the Azimuth of . 


* 


1 _PROB. X. 


The Latitude of che Place; 1 Sun' 8. Declination and Altitude lag | 
gion, to find the Hour of the Day. 

e. In the Latitude of 5 1d. 32m. North , fuppoſe the Sun's Declita- 

5 230 29m. North, the Altitude 36d. zoin. in the Afternoon, and the 
Hour from Noon required. 
The Rule. Take the Complement of the 888 oh Comple- _ 
ment of the Latitude, and the Complement of the Altitude, add them - 
eogether, and take the half Surg, ſubtract the Complement of the Altitude 
hom the ha Sum, and e the Remainder, * bet down the * 

men- 


Aronomic Problem. 12 
ment Arithmetical of the Sine Complement of the Declination, nd Com*® 
plement of the Latitude, and thereto add the Sines of the half Sum and 


Remainder; half the Sum of theſe four Logarithms, is the S.c. of the half 
Time required in Degrtes and Minutes of the Equinoctial. . 


The Operation by Logarithm. 
RC. | z 


6: 31 Compl. Declination —— - — 8. Co. Ar. 0.037547 | 
53 : 30 Compl. Altitude Hs ä 2 


158 29 | | 
1709 14 Half Sum —= — —— — Sine — 9.992265 


E : | = n—_—_— * 


25 : 44 Remainder — 1 9.637673 
— ͤ—— 1 1 CEO TY — — 


| e Sum 19.873675 
J) 2 
30 9 — 8c. — — Half Sum 9.936837 
which doubled is 60 18, and reduced into Time, makes 4 hours x min: 
12 ſeconds the Hour of the Day in the Afternoon. fs | 

But if it be in the Forenoon, 4 hours 1 7 heb ſeconds ſubtracted from 
12 houts, leaves 7 hours 58 min. 48 feconds for the Time in the Morning. 

If the Declination had been Southerly, then inſtead of taking the Com- 


* 
1 
— or —a_ gs = — 2 
* 
2 2 * — 


* 
_ 


ns Ix Inns. 
5 2. ; 
- 


plement of the Declination to 99 deg. there muſt be go deg. added thereto, 


as in the ſecond Example of the Eighth Problem; do the ſame when the 
Declination is North in South Latitude. © "PORTA 1 


T By Gunter. 


The Extent of the Compaſſes from Radius S. god. to S. 66d. 31m. the 
Complement of the Declination, will reach from S. 38d. 28m. the Com- 
plement Latitude, to S. 340. 40m. then the Extent from S. 34d, 40m. to 
the S. of 79d. 14m. the half Sum, will reach from S. 25d, 44m. the Re- 
mainder, to bod. 18m. (upon the Line of Verſed Sines) the Hour of the 
Day as above. g | THE 8 e 


d RO 
© | Having che Latitude of the Place, me Sun's Right Aſcenſion, with the 
Right Aſcenſion, Declination, and Altitude of a Star given, to find tae 

| Udurf the Nights Q— © * Znanple 


- 
. 


* * 
” - 
3 5 — — CAE : — 
8 22 SE EIS 8 * E 


— . 
; 2 . — — : 
- 


* 
2 EEE. 


=——> oat SIS * 
£ ” _ 
— 


— 
ts 


| SS 3 ; 15 | 3 | . 
122 MMeronomic Problems. 


In che Latitude 31 deg. 32 min. North, on the 18th-of January, 1765. 
the Sun's Right Aſcenſion is 20 hours 2 min. the Right Aſcenſion of the 


the 8. c. of half the Star's Diſtance from the Meridian. 


Example. = 
Lion's-Tail was 11 hours 37 min. the Declination 1 5deg. 54 min. North, the 
Altitude 30 deg. 30 min. to the Eaſtward of the Meridian, the Hour of the 
Night required. . . | bs 

„„ 15 et 
- Take the Complement of the Star's Declination, the Complement of the 


73 Latitude of the Place, and the Complement of the Star's Altitude ; add: 


them together, and take the half Sum, ſubtract the Complement of the Al- 
titude from the half Sum, and reſerve the Remainder ; then ſet down the 
Complement Arithmetical of the Sines of the Complement of the Star's 


Heclination, and of the Latitude of the Place, and: thereto add the Sines of 


half the Sum and Remainder : Half the Sum of theſe four Logarithms, is 


: % - 


The Operation by Logarithms.. . 
74: 6. Comp. Star's Declination, — S. Co. Ar. 0.016942 
; 38 28 Compl. Latitude — 8. Co. Ar. 0. 206168 
59: 30 Compl. Star's Altitude 4 


72 4 


86 : 2 Half Sum ——:!—— dae — 9998958. 
26 ; 32 Remainder wn — Sine — 9.650034. 
„ 2 Sum 19.872102 
Zod. 20m. — 3 PLS I i | 5 


which doubled is 60d. Tom. and teduced into Time, gives four Hours, 


two Minutes forty Seconds, or three quarters of a Minute. : 


By the Directions given in the Uſe of the Table of the Sun's Right 
Aſcenſion, and of the Right Aſcenſion and Declination of the fixed Stars, 
Find the Time of the Star's coming upon the Meridian, if the Star be to 


the Eaſtward of the Meridian, ſubtract the Star's Diſtance from the Me- 
/ ridian-in Time, from the Time of the Star's coming upon the — | 
Fo oe iy | | 0 5 ; | | #: ut 


— 


Courſes and Diſtances. 3 3 77S 
But if the Star be to the Wes ward of the Meridian, add the Star's Diſtance 
from the Meridian, to the Time of the Star a coming to the Meridian; the 
Sum or Difference is the Hour of the Night. In this Example, the Sun's 
Right Aſcenſion 20 Hours 2 Minutes, berscted from the Star's Right 
Aſcenſion ( with 24 Hours added thereto) 35 Hours 38 Minutes, leaves 15 


Hours 36 Minutes, the Time of the Stat's coming en the Meridian; from 


which ſubtracting 4 Hobrs, 3 Minutes, 40 Banc" the Hour above found, | 


leaves 11 Hours, Minutes, 20 Seconds, the Hour of che Night. 


Note farther, fh the Star's Declication be South in Miri Latitude, or 


North in Een Latitude, inſtead of taking the Complement of the Declina- 


tion to 90 deg. there mult be 90 deg. added 2 885 as * = TE] in 
the Eighth preceeding Problem. | 


"The Operation by Gunters-Scale. 


The Extent of the Campaſies from Radius S. 90 FR to the S. of pn De- 
grees 6 Minutes, the Complement of the Star's Declination, wil 

from S. 38 Degrees 28 Minutes the Complement of the Latitude, to & 
S. 36 Degrees 45 Minutes; then the Extent from the S. 36 Degrees 45 
Minutes,-to-S. 80 Degrees 2 Minutes the half Sum, will reach from 8. 


26 Degrees 32 Minutes che Remainder, to 60 Degrees 40 Minutes (upon 
the Line of Verſed Sines required ;) with Which N as bas cho | 


diego to Re the Hour of the de Might 


th. 


Mm 
— 


: k 


_— 


a 4 1 3 ſome of the 3 eminent Places | 


on the Coaſt of England, &c. As alſo the thwart Ceourles 


_ between the Eaſt Coaſt of England and Holland, the South 
| Coaſt of ws. gh and France, 2855 the Weſt * Y * 


land and lreland. 
FRO Whitby to Tinnouth, NW. P 
From Buchaneſi to Cathneſs, North Wet” = === - - - 27 
From the North Foreland to Fluſhing, Eaſ t: 224 
From, the North-Foreland to the Texel, NE. by N. half 2. — 30 
From the Spurn to the Texel, Eaſt by South = = >, e To Ys 8 
From Tinmouth to the Naze of Norway, NE. by K 118 
From Tinmouth to Holy Land. Eaſt by South - - - 110 
From Tinmouth to the Scaw, Eaſt North r - => 316 
From Yarmouth to the Texel, Eaſt by Norte 34 
„ e e From 
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124 Spundings coming im the Channel. | 7 


rom Newcaſtle to Maes Deep, ENE. —. — — 


Fom Nherdeen to Maes Deep, South Eaſt — — — — 


From the North Foreland to the Maes, ENE. 5 —— 
From Newca/ile to the Fly, ESE. —— — . _ 

From Scarborough to Holy Land, Eaſt Northerly —— — 
From the Start to the Eddy/tone, Welt half Soutnꝗæ 
From the Land send to Sciily, WSW. three quarters Weſt 
From the Caſtets to Blakeneſs, Eaſt North Eaſt — w——— 
From Beachy to Blakeneſs, Kaſt à quarter North emm——_— 
From Dover to Diep, South half Weſt wm — 


From the Lizard to Guernſey, Eaſt by South em———_ — 
From the Start to Seven Iles, e half Eat 


From Scilly to Uſhant, Sauth Eaſt by South — 
From the Lizard to Uſhant, South 8 
From Hartland Point to the Iſland. of Lundy, Nonh — 


From Lundy to the Helms, Eaſt by North, Northecly =—— 
3 5 From Black Rack to Tuſtar, Eaſt North Eaſt — — 


Prom Cape Claar to Old Head, Eaſt by Nori 
prom Greſbolm to Waterford, Weſt by Nottb — 


From the Land tend of fingland to Juslar, North by Weit 


From the Land send of Raglan to Waterford, NNW. 3 


From Hy- Head in the Iſland Agligſea, to the Bar of Duin, W. by N. 


| 1 | | | | | | 


—— 


From Noche to Black Rock, South hy Eat —: — 
From the Land- end of England to Cade Clear, NW. fe Rac W. — 


From the Land's-end of England to Ou Head, North 


A TABLE of the Soundings cuming into adde, 
ing the Bearings and Diſtances of Scilly, Uſhant, the 
Lizard, Sec. with TR in 8 and the Various 
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5150 . 20/50 Branny n like Pw ue 
| 5 50. 12 5 White.ſand mixed with ſhells 


7 + Coarſe ſand, and fine red ſhells 

| 8/50 .12178} Quſe ſand, Queens Thells am 
. | 7149 15172] Ouſe like 'wuſtard ſeed with broken mel 
15 48 — Pepper ſand, black and yellow. 


it. 


Scilip 


. . HE 
| Bewings Sp. 5 
: E. byN 24149 50 
| E N E. [07149 15 
E NE. 20049 15 
E NE. 35 : 
| NE by E. 42 
I NE by E. qu 
NE by E. 
| NE by E. 
_ 4 NE by E. 
INE UE. 
2 North Eaſt 
34 NE by N. 
3 NNE. 
11 


ug 


— coming into the Cham 


18 | : The various Sz 1 Ground. 


| 55|White and red ſand' mix'd with ſhells, 
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72 Black, mito and red en with Py 
bod oe black ſand 

do Rocky ground, 

[93 Fine white ſand. 

85 Sand and ouſe together. 


Hite ſand with ouſe and nits. 
e with white and red ſhells, 
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of 57Small red * 


6 5 Branny fand with ſome pieces of Hells. _ 
65 Branny ſand, ſmall ſtqaes, herring bones. 


100 White ſand then entrigg on the bank. 
Red ſand with black and white ſcollop ſhells. 
Broken ſhells with white and red ſand. 


8 4 ſand on the Eaſt- part of the bank. 
5 | 


d ſand and Roſh amongſt it. 
More ſhells, che Lizard NE. dift. 18 leag. 
[Branny ſand with black and broken s. 


Stony ground. 
Red and black, fand, with gliſterin hell 


[7 


44 Shells and ſand like points of ne 
"Fine white ſand with little ouſe. . 
Red and black ſand with gliftering ſhells 


75 Fi ine white ſand and gliſtering 


6 63 Full of ſmall maes ſand. 
15 2 Round ſtones mixed with ſcollop ſhells * 


I. 85 Great and ſmall pieces of cockle ſhells. 


| wells 
40 Like broken wheat or coarſe Bran. 


60 gmall beaten; ſhells and hakes teeth. 


8 Grey and brown ſand with white ſhells, 
0d White and grey maes ſand. 


58 Small Anil and-h 
95 White and grey ſand: with mall rod Roneps | 
e 
65 Red ſand, 85 
3 white ſand. 707 
ſand like »ftraw; 
- macs ſand and broken ſhells. 
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WT TIE — — — 
1448 5605 3 Spelle like Perriwinkles. 
Shells grey and rx, 

Groſs white ſan: 5 7 
64] White thells and fine ſ all ſtones. 


3000 5 james s ſhells. 8 
25160 "mall Aten thells, with ſome tones. 


ant, comin into the Camel. 
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| The ee, Sorts f WO 


Marſhy mel. IT ſome deen ſhells. s Mx 


Marſny ſhells and Hakes teeth. 


Marſhy ſhells like Oatmeal huſks. 
Viarſhy ſhells and Hakes teeth, 


Jones as big as Beans four 3 off, 


Grey [and like Oatmeal flour. 
Nach ſhells like ſmall ſtones. 


mall ſhingly ſtones, and matſhy ſhells. 


. 


Fine marſhy ſhells like white ſtones. 


Black gravelly Ground with {mall ſtones, 


Scollop ſhells. 


of 


Great ſtones and rough Ct 


Like Huſks of Oatmeal and * bone ES ( 


| £ J. a Mile |. 
S . 2 Miles 
X 1. Mile. 
2 


5 


_ Xx 


35 Dis brown ſand and Hakes teeth. 
34 Dirty.brown ſand. 
26 Fine . and within chis 28 and 30 fathom. 


EN by E. N.! 584 40 


NW. by 


fe 12038 
NW by W (14143) 


and ſhells, 


f 5 Like the Duſt « of a Grindfions with, Hakes Tech 
44143) | 
NW. 8 N. 3 38 Gravelly ſand, ſmall tones and ſhells, 95 
1 Rediſh ſhells maſhed as if beat in a mortar, 
white and and ſcollop ſhells. £14 
Foreland 
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K ph 18H - 5 35 We 
Bearings. > 5 SITES ee of Groans. 

x | NE by E. 1 95 5 Small 880 A: a8 big as Peaſe. 

1% North 8:40|Streamy Ground with ſmall ſtones. 

= ! N by E. 5133 The, ſame with ſome black ſand. 

NE by N. 1141 Fine ſand and ſcollop ſhells. 
„NN E. [{x0j40Fine ſand, rz ſhells and (mall Ronen,” 
INE by E. 2807 Sbingly ground. 

. IL W NW. [24/20|5mall ſtones. 

T (NE by E. 2 17 Great thingly Ground. 

J TE half E. zT 7Small ſhingly Ground. 

= , C North Eaft | 2]: 3|Rocky Ground. 


( N by W. [3:[2o|All the Ground from St. Alban's to the Eat end 
Ig j E by N. | 4j23} of the Vigbt is ns and brown Sand. 
WS ION VE 
St W byS., | 4}i1b Rough 3 with ſome big ſlones. 
=) Weſt { 421 A kind of ſandy fiſhy Ground. 
WNW. 
1 N by W. 626 


8133 4 Fiſhy Ground ſomewhat red, with ſtones as * 
as — and ſmall — | 


OY 


| Diretions to fait into Joe of the Principal Harbours on the | 
3 * of England. ITE 


Di ail into Scilly. Re 8 


ä gory is Gvided 3 into 1 Ilands; along the Weſt-ſide lieth a | great 
many Rocks. There are ſeveral Channels through which to go in, but 
the ln called St. Mam s Sound is the beſt, being a fair openi Cap 
the Channel, but near the Midft-lie two ſunken Rocks, which in foul 
ther the Sea may be ſeen to break over: It is beſt to leave them on the Lan 
board-ſide going in, and on the Starboard-fide coming out. Go as near the 
 Starhoard-ſhore, as that a Stone might almoſt be thrown on it. And when 
you are within the Point, luff up round, and come to an Anchor in Sight: 


of the Houſes; or when the Town is brought to the V leave twa-- 
thirds of the Harbour on the i. * — 


1 To ſail into ſome of the Principal Harbours 
. Direction: to ſail into Mount's-Bay, 
T Anchor In Gover's-Lake. 


There are two ſunken Rocks, which lie right in the Way of going inte 
the Lake, about a Mile without your anchoring Place; theſe Rocks lie NNW. 
7 5 88 E. about half a Mile in length, to ſhun which, obferve the following 

irect ons. ks HO ! 75 
If the Wind is in the Eaſtern Hank, give the Eaſtern Shore about a 
League's Birth, and keep St. Paul t Church wholly in Sight above the Hill, 
till you bring a Church on the Eaſtern Shore a Sail's Breadth to the Nortuj- 
ward of St. Michaels Mount, _ bear away for the Lake Hill, keeping 

your Mark till you run St. Paul's Church down under the Hill, then let go; 
your NE. Anchor, and carry the other to the SW. and you will be well 


* - 


moor'd, and in good fine Ground, all Sand. 5 
You may come in, keeping one half of the Church above the Hill, you'll « | 
888 them to the Eaffward, and when it ſhuts down you are dd the 1 
'eftward of them, and when upon them, the Top of the Tower and a 
long Hedge is in one, about 6 or 7 Feet at low Water. 
If the Wind is in the Southern or Weſtern Hank, keep the Land on 
board, which is bold; you may go within a Quarter of a Mile of the Point; 
run tilt you ſhut Mouſehole Iſland in, and St. Paul's Church down under Ws 
the Land well, then come too wich your SW. Anchor, then earry the other to 
the NE. you will be well moor'd in fine Ground as before- mentioned: Be 
ſure to have the Church on the Eaſtern Shore a Sail's Bteadth to the North- 
ward of the Mount. a = 
If your Ground Tackling is good, your Anchors will never ſtart, the 
Wind at SSE. or SE. heaves in a great Sea, and raiſes a great Ground Sea 
when it blows hard; the harder it blows you have a ſtronger Outſet in your 
Favour ; there is no Tide, you always ride Head to Wind, your Anchors 
will ſooner ſtart with the Wind to the N. or NW, becauſe the Ground goes | 
vitwith a little Deſcert,  ' | b 


Ver way be very eaſily known, lying in between two high Lands; on 
the Wed 880 id, in an old Ruch and Caſtle, and = the Eaſt · ſide 
e Ruins of an old Church, as you may ſee by the making of it in Capt. 
| Collins Draught of Foy. The going in is a Cables Length over from Side ] 
to Side, and no Danger; When you are in you may Anchor before the N 
Town, or run up above the Town. In the Hime of the Dutch War, in 
the Year 1666, there was above ſixty Sail of Virginia Ships put into this 
Harbour. Tbis Place lieth NE. and SW. in and out, which makes it a 
better Out- let to the Weſtward than Plymouth or Faimeuth, Ana whereas 


1 it 


Pa 


+ uf 


that Depth foul Ground. 


on the Coaff of England. 129 


it hath been reported to be a Bar Harbour, and that you cannot enter till 
half Tide, I do affure you that there is no leſs than three Fathom at Low- 
water at a Spring Tide; here you may lie aſhore to waſh, tallow, or ſtop 


Leaks ; the Spring-Tides rife and fall 16)or 17 Feet, and it is High-water 
here at Full and Change a Quarter paſt Five. There is good Anchoring in 
the Road without the 163 from 5 to 10 Fathom Water, but without 


1 To fail into Falmouth, 
Upon the Weſt Point of the Haven of Falmouth, ſtandeth a Caſtle on the 
high Land, called Pendennis Caftle. In the Entry neareſt the ſaid W'eſt- ſide. 


lieth a Rock above W ater, you may fail in on either Side of it, on the Inner-- 


fide of the Eaft Point lie alſo ſome Rocks off the Shore; on the Eaft-ſide is 


| deepeſt Water, and moſt Room, therefore in going in, give the Eaſt- Point a 
large Birth; there will be 7 or 8 Fathom. Keep the ſaid Shore till you come 
within St. Maud's Caſtle; which when it bears Eaſt, there will be 16 or 17 


Fathom, but half the Harbour over towards the Smzthic+ is but 4 or 5 Fa- 


thom; obſerve in going in to keep the Manacles open andſhut gn the Point 
of Falmouth Caſtle, and ſo it muſt be kept till you ſhut the Church over Pen- 


ny Comquick, into the North Eaſt-end of the Smithich, and ſo bear over to St. 


Maud's, and ride with the Caſtle Eaft, laying one Anchor in 18 Fathom, 


and the Weſtermoſt Anchor in four Fathom, as ſhall be moſt convenient, 


To ſail into Plymouth. 


At the Eaſtermoſt Point of Plymouth Sound lieth a high 3 JR a 
called Mew/tone ; between it and Rambead lieth the ſaid Sound, North North 


Eaſt, being round and deep. Re 
A little to the Norchward of Rambead, is a fair ſandy Bay, where is good 


Anchoring cloſe under the Land, in ꝙ or 10 Fathom: South a little Eafterly 


from Rambead, lies a Rock above Water called the Eadyſtone, (on which is 


| erected a Light-houſe) the Point of Plymouth lies from it N. by E. diſtant 
about 4 Leagues. . ee eee 


* 


In the Sound, by the Land of Phmouth, lieth an Iſland called St. Nicholas 
or Drake Iſland, which is joined to the Weft-fide with a Range of Rocks 
under Water, ſo that you may ſail along to the Eaſtward of it. 


E To ſail into Catwater. | 
To fail into Catwater, run in between che Iſland and the Point en the 
Eaft-fide of the Land of Plymouth, till Curtuater open on the Starboard- 
fide, then go in to the Eaftward Mg the Point of Phunouth, and — 
| | int 


4 
"a 


430 _ Toſail into ſome of the: Principal Harbours 
Point, on the Starboard-ſide, leaving moſt Part of the Channel on the Star. 


| .- board-fide, until you come within'the Point, and anchor there right againſt 
the high ſteep Northern Land; there is at Low- water, with extraordinary 


high "Tides 4 and 5 Fathom. 


n ſailing into Cattbater, be ſure to give a good Birth to the Southern 
Point of the Entry, for there lies off the ſajd Point a Ledge of Rocks under 
Water, about two Cables Length off from the Land. Upon the Point of the 


| Ledge lies a Buoy, where is about twelve Feet Water at half Flood, which 
Buy muſt he leſt on the Starboard · ſide going in, and when Carwater is alto- 


ether open you may run in to the Eaſt ward, 1 Entry of the 
—— two-thirds of the Channel on the Star board - ſide, as aforeſaid, be- 


rauſe the South-ſhore is ſomewhat flat off, there lying a ſandy Bank, which 


' geaches to the N Point of the Squth-ſhore of Catwater. 


A little to the 


which at Low- Water it is not deeper than two Fathom. To fail within the 


Land you may go to the Eaſtward of Weſtward of the Rock, as Occaſion 
ſetxes. 1 5 HY 4 


To ſail into Dartmouth. 


Duontmauth hath a narrow Entrance lying in betweentwohi Lands: On 


each Side of the Haven ſtandeth a little Caſtle; on the Weſt- ſide is a Church 


on the high Land, called St. Patriot s Church. To:ſail in, coming from the 
Weſtward run in along by the Weſt Land, ſo far to the Eaſtward until the 


Key of the Village (on the Eaft-fide of the Haven) be brought in the muſt 


of the Entry of the Haven between the two Lands: It's convenient to have 


++ 


2 Boat ready (if any Guſt of Wind ſhould come from the high Land) to tow 


in. Being come in, edge over to the Weſt- ſide before the Brewhoufe, and 
anchor there in ro or 11 Fathom, or before the Village to the Eaſt- ſide at 


_ © Meaſure; At the Eaft-fide lieth a ſunken Rock, to avoid which ſteer in 
wich St. Patricks Church, and do not bring the Village which ſtandeth on 


the Weſt-ſide of the Harbour, without the ſaid Church, but keep the outer 
Hoſe of the ſaid Village in the Eaft-fide of the Chapel, always in Sight, 
without-the Bulwarks on the North - ſide by St. Parrict's Church, then there 
is no Danger of the Rock, in the Range by the North Point. Between 
Dartmouth and the Start, neareſt to Dartmouth, ſtandeth a white ſquare Stee- 
ple, called Fackman, which is a very good Mark to'know Dartmouth by. 


To fail into Torbay, 
Bang the Welt Point of the BerryS. by E. or SSE. from you „ and an- 


chor there in 7 or 8 Fathom, where you ſhall be landlock'd for a S. and 


SW 


d.of Drake Iſland lies a Rock under Water, upon 


den ebe Coaſt of England, 
SW. Wind. At the North Eaſt- end of the Bay is al{s*a Tide Haven called 


the Tormain; before it is very good Anchor Ground in 4 or 5, Fathom, ac- 
cording as you deſire to be nearer or further from the Shore. 


Directions for ſailing in at the Eaſt. end of tbe Iſle of Wight 


to Portſmouth Harbour, and alſo to Hampton. 


If you come from the Eaſtward with a Northerly Wind, bound into: ts - 


Ilie of Wight or Portſmouth ; after you come to the Weſtward of the Shoal 


called the Ower, hawl.in North Weſt with St. Hellen's Point; but do not 


haw|j too much to the Northward, for there lies a Bank off of Langſtone Ha- 
ven to the Eaſtward of the Herſe, that hath not above 13 Feet on it at Low- 
water; but keeping in 7 or 8 Fathom, carrieth you clear without it, and will 
bring you to the SE. End of the Sand called the Horſe. St. Hellen's Church 
being SW, 5 from you, you may run in 5 Fathom, and when you have 
brought the 

is the high Land to the Northward of Poriſmouth) a Ship's Length to the 


Weſtward of South- Sea Caſtie that ſtands upon the Beach, then you may luff 


: 


up without Fear: Being then to the Weſtward of the Horſe, and ſteerin 
with that Mark, it will lead you in along, the Horſe unto the Beach, and 15 
into the Harbour: of Portſmouth, keeping along cloſe by the Shore, until you 


come by the Town-wall's End, and there you muſt bear off alittle ſor a 


Flat, that lieth off from the Shore, this is for an Eaſterly Wind. But if you 


intend for Stoke#- Bay, when you have. brought the. Fire Beacon on Brown- 


Down, (which is to the WNW. of Haſlewood Point) within a Ship's Length 


without the ſaid Point, then you may bear to the Weſtward along the Out- 
ſide of the Spit, which is the-Shoal on the, Weſt-ſide, of the Entrance of 


Portſmouth Haven, 5 
It the Wind be Weſterly, or Southerly,. and you are coming from, the 


Weſtward, and deſign far St. Hellen's Road, or Stokes- Bey. (from Dunnoſe to- 
St. Hellen's Point; the Courſe is NE. by N. and NNE:) but borrow no nearer - 
to St. Hellen's than 6 or 7 Fathom, for the Spit lies off a great Way; but if 
it be clear Weather, that you may keep Sand-Down Caftle open of the Cu- 


ver Cliff, that Mark will lead you without tha Spit of the Point; ſteer alon 


in this. Mark until you open St. Ziz//en's Church about two Ship's Length ; 
open of the Red: Ci within St. Hellen's Point or Port-Sea. Caftle to the 


Eaſtward of South-Sea Caſtle, then are you clear of the Point, and may ſteer 


toSt, Hellen's Road NW. and having brought the Point 8. by W. or between 
— Jo in 7 or. 8 Fathom, Waten on very 


that and the S. by E. you may 
good Ground. Eo : 5 


ö Now 


4 
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eſtermoſt great. white Patch, or Chalk upon Po Down (which 
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132 To ſail into ſome of the Principal Harbour: 


Note, That you have no good clear Ground all along the Iſland, until you 


have opened St. Hellen's Church, as aforeſaid, and have brought the Point 


to bear from you SSW. | | 

From St. Hellen's Point, to go between No- Mar's- Land and the Florſe, 
che direct Courſe in, is NW. by N. and NW. but you have no Shoaling 
upon the SW. ſide of Ne-MMans-Land, for you have 16 Fathom, and the 
next Caſt but 3; but at the Horſe you may ſtand into 10, g or 8 Fathom : 
If the ftrong Tide be ſpent, and ſmooth Water, you will have a great 
waſhing of them by the Overfall of ch: Water; but eſpecially on No 22 | 
Land, if it be clear Weather, there are two-very good Marks to lead you in, 
which are as follow; keep tne two Windmills on the Downs on the Iſle of 
Wight, that they may be ſeen clear all over the Trees between you and them, 
but ao more above them than even clear; this Mark will lead you in, and 
ſo up all along the Iſland without ſome middle Ground that lieth SSW. off 
the Point No- Man's-Land. | 
Alſo from St. Hellen's Point (if it be clear Weather that you can ſee it) 


there is a direct Mark, viz. a Part of an Old Caſtle formerly called Haſle- 


wood Caſtle, ſtanding on Guliicher Point (which is kept white,) keep Goſport 
Church and that Caſtle in one, or this Caſtle in the Middle of the Wood 
about the Church, which ſheweth with a Valley like a Saddle, and ſo you 


may run directly in without Fear. Or if the Wind be ſo that you are fore'd 


to turn in, then you may run the ſaid Mark within two Sail's Breadth of each 
End of the Wood. In the Middle of the Channel is Hot 11 Fathom Wa- 
ter; and if you bring the ſaid Mark right under the North End of the Wood, 
you ſhall run in a middle Ground near the Horſe, that hath not above 10 Feet 
on it at Low-water, and hard Sand. - 

Being in Tarmouth Road, and you would ſail out of the Needles, ſteer 
away from Hur/* Caſtle, which Place is very ſteep ; being paſt the Caſtle, 
ſteer away for the Needles, which are op white Rocks; giving a Birth to 


ſome Rocks that lie off from the Iſland-ſide in the Fair-way, between the 


Caſtle and the Needles, you muſt keep cloſe to the Needless The Tide of 
Ebb ſetteth on the Shingles, which are hard Stones. The Flood ſetteth on 
the Needles. : 5 

To fail into the Needles, you will know the going in by the high white 
Land which is the Weſt- end of the e of Wight; run boldly in with the 
Land, till you ſee the Needle Rock, and then keep cloſe to it, obſerving 
the Tides, as in che Directions coming out. Note, That there is a ſtrong 
Indraught that ſets in at the Needles, and into Pool; which Indraught hath 
haul'd many Ships into Fre/hwater Bay. Keep in 25 and 30 Fathom, and 
you need not fear the Indraught of the Wigbi. Op” 


— 


To ſail within the Wight in thick Weather. 


To fail between the Main and the Wigbt in thick Weather, borrow in 7 
Fathom off St. Hellen 's, and ſteer NW. by N. and NNW. from St. he 
| | 55 | oint, 
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Point, till you have 12 Fathom, and then ſteer more Weſterly, as you find 
the Depth; come no nearer Ve- Aan s-Land than q or 10 Fathom ; in that 
Depth you may keep along the Wigbt Side, if the Wind be Southerly ; but 
if it be large keepin 14 or 15 Fathom, which is a good Birth from both Sides, 
and fo, ſteer W by S. and WSW. as you find the Depth until you come to 
Cowes, Note, That being about Stoke's-bay, there will be leſs Water; if you 
go n arer to Cowes, there you may anchor in 12 or 14 Fathom, in the midſt 
of the Channel, where is oazy Ground. | 


Directions for Dover-Road. 


The beſt Ground in Dover-R-ad is with the Mhitetuay, to the NW. of 
Dever-Ca/tle, or between that Hill that comes from St. Fames's Church, 
which is a flat Steeple at the North-end of Dover Town, for a thwart 
Mark, and fo in what Depth you pleaſe, from 12 to 14 Fathom. Thwart 
of Folk/tone in 12 or 14 Fathom is very good Ground. 


Directions to jail from the North-Foreland through the 
Gulls in the Night. | 


If your Ground Tackle ſhould fail in the Night riding at the North- Fore- 
land, as very often hath happened, and you cannot weather the Foreland, 
weather the Northſand head; if you can ſee but the North- Foreland Light, 
when that Light-houſe bears NW. or NW. by N. then bear over into 8 or 9 
Fathom, and being in that Depth (ſteering SSW.) you may be ſure it will 
carry you direchy through with the Brake, by keeping your Lead carefully, 
and borrowing no nearer the Brake than five Fathom, nor going without g 
Fathom, or 9 and a half, as you have the Tide under you; this Courſe will 


lead you through without Danger. 


Directions for the North-end of the Good win, for ſuch as fail 
from the North-Foreland to the Southward in the Night. 


If you be at the North- Foreland, bound for the Downs, and the Tide 
falls out too early or too late, to turn into the Downs with the Wind at SW 
or SSW. take the following Directions. | . 

If it be in the Morning before Day, then be ſure to weigh Anchor in 
convenient Time, to be at the North-ſand-head at the turning of the 
Tide to the Southward. From the Foreland you may ſteer out with a 
Flood Tide, SE. by E. and SE. or keep the Light of the North- Foreland 
NW. by N. this Courſe will lead you out. But for the more Certainty, 
be ſure keep the Lead well, and then you may borrow off and on with 
the foreſaid Winds in 7 or 8 Fathom, and ſteering out with the foreſaid 
Courſe, you ſhall find the Depth ſuddenly change to 15 or 20 * 
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then you may baw! cloſe up to the Southward, along the Batk of the Good- 
win, the Eaftermoſt-fide of which lies SSW, and NNE: 12 or 14 Fathom, : 

and is not above a Muſket-ſhot from the Sand. But if it be in the Day Time, > 
and the Wind blaws fo hard that you cannot well tack to run through the | 
Gulls, then the Marks to. carry you out at the North. ſand head, is a flat 
Church upon the Foreland, called St. Peter's, a Ship's Length to gail 
waid of Broad: ſtairs Pier-head; or borrow upon the Sand by. the Lead as 
aforefaid, ard 1o taking the firſt of the Tide without the Sand, you may 
ſtand to the South Eaſtward, till the Sauth-Foreland bears W. by S. then ca 
about, and you ſhall weather the South-ſand-head, and be in the Downs Road 
as ſoon as any other Ship that parted with you at the Foreland. 


Directions for ſaili ng over the Spits, the Wallet, and by the | 
OE FS Maze inc Harwich, 


Sailing down the Scuin or King's: Channel, and that you would ſail into Har- 
wich over the Buoy of the Spits into the Wallet, you muſt obſerve your Tides, 
for at the Spits, the Buoy lieth in 5, 6 and 7 Feet Water at Low- water, and 
the Paſſage often alters, ſometimes more W ater, ſometimes leſs. Fhe Buoy 
- lieth on the. Weſt-end of the Gunfleet-ſand, and the Eaſt-end of the Buxey, 
bearing from a flat Steeple, called Great Holland Church, South by Eaſt. 
Being over the Spits, you come into the Wallet, where is very good Anchoring, 
in ſiwe, fix, ſeven and eight Fathom Water; the Sands lying without, makes 
it a moſt, excellent Road. There is a good and deep Channel to ſail in at 
the Halle, between the 1 and the Ve Rock, but tis ſeldom uſed, 
Being over the Spits in the Mallet, ſteer away for the Naze, which may be 
known by the Trees, and a Houſe that ſtandeth on it, keep about half a 
Mile, or a Mile off from the Naze, to avoid the Stone Bank, which hath 
but 8 Feet Water on it at Low- water; and lieth from the Naze Trees E. 
by N. About a Mile and an half from the Naze Point, there is about 8 or 
Feet Water between it and the Naze at Low- water; Keep Payn's Trees 
ſhat lie a little to the Sauthward of Harwich, open and ſhut with Hartwich. 
Gd cis Merk will catry you on the Stone Bank, and the Trees on the 
Cork-land,: juſt open of the Naze-land,. will carry you on the Bank alſo. 
There. isa good leading. Mark — you between the Næze and the Stone 
Bank, whichis Harwich Steeple, on Horrvich Beacon Cliff, which will alſo 
carry you between the. Pye/ang and the Ridge, into the Rowling-Grounds, ' 
where. the Ships agchox in 3 or 4 Fathom at Low-water, The Mark to an- 
3 chor in the baſt off the Row! Ground, is to bring Harwich Windmill two 
deen of ge Cl, And to fail rom the Rewling-Ground 
to.the Naze,: keep, Fans. I ices open off Horwich-Glif, till you bring the 
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- within the Brewh6uſe, that is to the Northward of Lunguru Font. 


een the Coſt of England. | 
Naze to bear SW. then keep Harwich Steeple, on the Beacon Oliff, to run 


within the Stone Bank. There is a Channel to fail from the Naa: between 
the Cork Sand and the Ridge, keeping the Naze Trees SW. failing down 


NE. between the Cork and the Ridge, in 5, 6 and 7 Fath. water. And 


N you have brought Harwich Steeple on the Brewhouſe that lieth to the 


orthward of Languard Fort, then are you clear of the Cork Ledge; this 
Channel is muchyſed by the Light Colliers going to the Northward. 

Being in the Rowling-Grounds,and that you would fail into Hartoich Har- 
bour,keeping cloſe by the Andretus, which is a Sand that lieth off from Lan- 


guard Fort, and is ſteep too on the Weſt-ſide; The Tide of Ebb runneth 
ſtrong over the Andrews, the firſt half ebb, of which you muſt have a Care, 


This Sand is dry at Low- water; keep cloſe by the Beach of Languard Fort, 
to avoid the Altar, which is-a ſmall ſtony Shelf that lieth right Weſt from 
LanzuardFort, about a Cable and an half's Length from the Beach at the 
Fort, on which is but 5 or 6 Feet at Low- water. You may ſail to the Weſt- 
ward of it, between it and Harwich Cliff, according as the Tide is up, 
and what Draught of water your Ship draweth: But if you ſhould want 


to go into Harwich at Low water, and your Ship draweth above 15 Feet, 


you may ſtay for the Flood to have W ater over the Glutton, which is a nar- 
row Ridge that ſtretcheth off from the Beach thwart the Channel, whittle 


aſt the Glutton, you muſt keep Thoſe to the Beachſto avoid the Gr — 
tech in the Middle between Hartwich and the Beach of Languaru * 
which is but three Feet at Low- water, there is a ſmall Channel, between 
the Griſtle and the Guard, of nine Feet at Low-water, but when you 
have opened Dover Court Church off Harwich Town, then you are 4 — 
of the Griſtle and the Guard, and may anchor before the Town of Harwich 
in five Fathom water, or run intò Ipſwich Water and anchor; this is a very 
ſafe Harbour, and if a Ship fhould chance to blow a-ſhore ſhe can take 
no Harm, the Shore being ſoft and oaſey. The Spring Tides riſe 15 and 
16 Feet, and the Neap-Tides 10 and 11 Feet. 


Diredtions to ail into Harwich through the Sled-way. 


Being at the Buoy-of the Spits, and you are not minded to fail over the 
Spits, then keep down by the Gunfeet-ſand, in 7 and 8 Fathom water, till 


you come within "two Miles of the Buoy of the Gunfleet, and then come no 
nearer than 9 Fathom Water, for there lieth off a Spit ESE. from the 
Sand about a Cable's Length; to the Eaſtward of this Spit is a ſmall 
Swatch through the Sand, into which, and Goldmore's Gat, the Tide 


of Flood ſetteth ſtrong into the Wallet; of which you muſt have a 
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136 To ſail into ſome of the Principal Harbours. &c. 


Care when you come near it, eipecially in little Winds or Calms, you may 


be hauled om the e this Sand lieth NE. and SW. and drieth in 
ſeveral Places: The Buoy of the Gunflzet beareth from the Naze SE. (by E. 
Eafterly.; you may ſtand Os 7 or 8 Fathom along the Side of, the V. P. 
into the Sledway, keeping Balſey Church N. by W. and NNW. till you bring 
Harwich Steeple. on 922 (that lieth to the Northward of Languara 


Fort) which will carry you clear of the Cort Ledge, on which is two Fa- 


thom and an half at Low- water, and then ſtand to the Weſtward, and ke. 


Orford Church and Caſtle open of Balſey Church a Sail's Breadth, till you 
 . have the Lights together, keep them ſo till you are paſt the Andrews, and 
then follow the former Directions for ſailing into Hartwich; you may land 
in upon the Platters into five Fathom, on which Sand is but two and three 
. Feet at Low-water ; the Ridge hath ſeven F eet it Low-water 3. a great Part 
of the Cork Sand dristh at Low-water ; and lieth in Length NE. and SW, 
about two Miles and a half long, and a Mile broad: Vſt Rocks lie in 
Length NE. and SW. about three Miles, and two Miles broad, and drieth 
in ſeveral Places, full of Banks and Swatches, the Ground rocky and ſtony 
in mugs og z there is a ſmall narrow 18 between the , Roc 


For the more particular Directzons for ſailing into theſe and other Har- 
bours in England, Scotland, Holland, Normandy, Bretagne, &c. ſee the laſt 
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